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Executive Summary

This document reports the projected impacts of a vast increase in ethanol production on
the U.S. oil refining industry. The premise of the work is a series of increases in ethanol
(ETOH) production from current levels to more than 2.8 million barrels per day by the 2010-
2015 period. Itis estimated that this level of ethanol output would represent approximately 40%
of the expected gasoline volume in the U.S. at that time. -

There were four key issues which NREL has determined would be crucial to
understanding the role of ethanol in the nation’s fuel future. These are:

l. How does an increase in ETOH supply affect the price of gasoline and the balance of key
blending components?

[ ]

How does a large increase in ETOH use affect the demand for reformulated gasoline
blending components?

3 How are middle distillate markets, for diesel and kerosene, affected by the increased use
of ETOH?
4. What are the implications for crude oil demand and overall refinery economics?

To answer these questions, Meridian analysts used a national refining sector model and
forced the requisite volumes of ETOH into both summer and winter gasoline pools. For the
purposes of the analysis, it was assumed that the environmental standards that will affect
gasoline in the late 1990s will continue through the period of the simulations. This analysis
further assumes the use of Simultaneous Saccharification and Fermentation (SSF) technology
with feedstock costs of $42/ton, yielding an ex factory gate wholesale ethanol production cost
of $51/barrel or $1.21/gallon (in constant 1991 dollars). A base case was constructed against
which the high ETOH scenarios could be compared. The key findings are summarized below:

° Without a program to mandate the use of large volumes of ETOH in the fuel
supply or to drastically reduce ETOH prices, there will be little demand for
ETOH beyond oxygenated fuels and gasohol demand. The economic level of
ETOH demand is less than 125,000 b/d unless supplies of MTBE are restricted.
Most of the ETOH would be used in the ethers, ETBE or ETAE, rather than in
gasohol without a special RVP waiver for gasohol blends; -

o Each 10% increment of $1.21/gallon ethanol into the gasoline pool will raise the
average price of fuel in that pool by a minimum of $2.20 per barrel,

L Sensitivity analyses have shown that reductions in the price of ethanol to
$37.80/barrel or $0.90/gallon have little impact on the petroleum side of the fuels



market. At this price, ethanol is still considerably more expensive than gasoline
on an energy equivalent basis and more expensive then methanol for ether

production;’

Further ETOH price reduction to the DOE/NREL goal of $25.20/barrel or
$0.60/gallon would increase the attractiveness of ethanol as a blend stock (i.e.,
in gasohol) in competition with low aromatic reformer output;

Reductions in ETOH prices have a dramatic impact on the projected price of the
gasoline pool, particularly when they approach $0.60/gallon;

Crude oil runs at refineries will be cut by about 450,000-600,000 b/d for each
10% penetration of ETOH into the gasoline market. Such decreases in refined
product demands could lower U.S. foreign oil dependence, even though the U.S.
will face declining domestic crude production, but would force some refiners out
of business;

Middle distillate production will become more costly as the same volume of
demand is to be met from reduced crude runs at refineries. Considerable
additions to hydrocracking capacities, perhaps as much as 50%, will be required
by the 2010 period;

The costs of meeting middle distillate demand from cracking operations could rise
by $1.00-1.75 per barrel of output by the time ETOH penetrates 30-40% of the
gasoline market;

Imports of LPGs, middle distillates and cracking feeds will all rise as crude oil
volumes fall in response to reduced gasoline demand;

At the 10-20% levels of market penetration, meeting the demand for reformulated
fuels will lead to severe refinery bottlenecks due to reduced crude oil throughput.
Additional costs will run in the range of $4.00 per barrel of gasoline. Once the
volume of gasoline demanded is reduced considerably, it will cost only an
additional $1.00-1.50 per barrel to meet the demands for reformulated fuels.

At high levels of demand, ethanol substantially changes the complexion of the
gasoline fraction of the motor fuel market. However, unless the price of ethanol
is at the lowest target level, none of these changes will be spontaneous. That is,
until ethanol is about 75% the price of gasoline on a volumetric basis, it will not
be demanded, even for high efficiency dedicated vehicles, absent incentives. For
multi-fuel vehicles, the ethanol must be no more than 60% the price of gasoline
to be demanded in the market.
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If ethanol reaches the target price of 60¢ per gallon, there will be some
significant change in the composition of the petroleum side of the market in
response. Gasohol will make up nearly 35% of the gasoline pool. The Table
below shows the changes in composition of the gasoline pool at different ethanol
prices (details of REFORM runs are found in Annex 2).

Table 1.1: How Ethanol Prices Interact With the Gasoline Market
(Winter Blend at 40% ETOH Volume Displacement)
Price of ETOH
Pool Component '

% of petroleum 1 1.21/gallon $0.90/gallon 0.60/gallon
Oxygenates 8.17 9.90 9.69
Imported Gasoline : 9.59 9.59 9.59
Reformate 27.11 17.65 13.75
FCC Naphtha 23.12 30.19 30.79
Other Naphthas 11.36 12.05 13.53
Gasohol (10% ETOH) 6.00 6.00 34.68
Cost of Petroleum Fraction 29.80 29.70 - 29.40
($/bbl)

Cost of Total Demand Barrel 38.38 32.94 27.72
($bbl)

Note: Column totals do not add to 100 since gasohol may contain FCCN and
other blending components

With more efficient and lower-cost production of fuel grade ethanol, there will
be considerable savings for the gasoline pool as a whole. The cost of the overall
demand barrel would be expected to fall by about $10.50/barrel as the
$0.60/gallon ethanol 1s substituted for other components as gasohol and as its
weight in the pool lowers overall prices rather than raising them. The lower cost
ethanol reduces the cost of gasoline pool requirements somewhat by allowing .
refiners to use lower priced naphthas at higher levels in the pool. More
importantly, lower priced ethanol, at a level of more than 2.8 million b/d, would
act as a restraint on both crude oil and refined product prices. The one caveat
here 1s that higher levels of ETOH production could drive up feedstock prices,
thereby vitiating gains in process technology costs,

i



The above results point to significant impacts from increased use of neat ethanol fuels.

However, the analysis does not consider several important items. These include the following:

1.

Will large-scale use of ETOH be compatible with new engine technologies including
advanced two-cycle engines and high efficiency diesels?

Will oxygenates still be required to cut CO emissions with the commercialization of
advanced gasoline engine cycles?

How will the use of ETOH and CNG, both clean fuels, affect the environment and,
hence, the requirements for reformulated gasolines and middle distillates?

How will CNG and neat ETOH compete in fleet and commercial markets? How does
this competition affect distribution options for alcohol fuels?

Will ethanol be subject to tax and environmental (i.e., RVP) subsidies or will it obey the
same environmental rules as other fuels?

What regional factors must be considered in mandating an alcohol fuels program?

Will increased supplies of alternative fuels cut into the demand for diesel by commercial

~ operators?

Will advances in ethanol production technology permit the fuel to be an economically
competitive fuel with respect to gasoline and CNG?

Will the downward pressure on world petroleum prices from low-cost ethanol yield
additional systemic benefits to the overall U.S. economy and, if so, how should it be
measured and valued?

These issues, though interesting and important, are beyond the scope of the current work.

Some of them can be addressed under the existing analytical frameworks, including regionalized
refining and gasoline market models.

v
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1.0 Introduction

One of the key ways to reduce oil demand in the United States is by substitution of non-
oil energy forms for crude oil and refined products. This process is already well advanced in
the electric power sector where coal provides about 63% of total power generation and
nuclear/hydro another 20%. The transportation sector has remained stubbornly immune to non-
oil fuels. Essentially, there are three alternatives for private vehicles. These are:

1. Electricity;
2, Natural gas, as CNG; and
3, Alcohols fuels in dedicated fuel or flexible-fueled vehicles.

This report contains the results of an investigation of the third option, replacement of
significant portions of the gasoline market by ethanol (ETOH). No attempt was made to
compare the ethanol option with the other two in terms of cost, emissions, energy security, or
other desiderata. In addition, there was no attempt to determine whether the current Clean Air
Act Amendments which mandate reformulated gasoline would require revision in light of the
widespread use of ethanol. This question, though extremely important, is beyond the scope of
the current work.'

The analysis that was undertaken considers the replacement of gasoline by ethanol in 10%
increments, up to 40%, or 2.9 million b/d gasoline equivalents (about 4.8 million b/d of ETOH).
This buildup from the current level to about 2.8 million barrels per day, is assumed to require
15 years.? The key impacts of gasoline replacement that were of interest to NREL included the

following:
o Price impact on motor fuels;
L Price and quantity impacts on other liquid fuels, including

- kerosene & jet fuel

" Itis likely that such an analysis would require a combination of approaches, looking at fleet charactenstics,
emussivity of various fuels at different levels, and the costs of supplying different levels of the particular
fuels.

> This report considers the volumetric displacement of gasoline fractions only. The exact gasoline equivalent
displacement mtio depends on the energy value of the gasoline pool (lower with oxygenates, than with
petroleum only) and the efficiency of the ethanol-using vehicles. In general, one gallon of ETOH will
displace about 75-80% of a gallon of gasoline in a dedicated-fuel vehicle, while flexible fueled vehicles will
achieve only about 60% of the gasoline volumetni= efficiency while using ETOH. In either case, the
economics of replacing gasoline with ETOH on a mass scale would be decidedly adverse and not of interest
from either analytic perspective. Consequently, in this report it was assumed that dedicated-fuel ETOH
vehicles would also incorporate other fuel saving features so that ETOH would, in effect, replace gasoline
1:1 on a vehicle-mile basis.
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- diesel fuels

- butane and LPGs

- imports of crude and refined oils

. Impacts on refining process unit requirements and operational rates and overall
impacts on the refining sector.

The analysis proceeded using Meridian’s REFORM® model of the U.S. refining sector.

This model was designed specifically to simulate the effects of alcohol fuels and oxygenates in
the changing U.S. fuel mix. REFORM reports detailed results on the following areas of interest

to this assignment:

o Cost impacts of various levels of ethanol on the pool of gasoline and spark
ignition fuels;

o Changes in product and blending mmpoﬁent values - e.g., C, components and
light olefin feeds for various process unit feedstocks;

o Impacts of winter and summer gasoline quality and emissions standards on ETOH
COSt impacts;

J Effects of greater ETOH use on demand for MTBE and other ethers; and

e Imports of gasoline (plus stock effects) with different alcohol fuels programs.

*  REFORM stands for Refinery Environmental Formulation Optimization Requirements Model, developed
with funding by the Biofuels System Division, Office of Transportation Technologies, U.S. Department
of Energy.
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2.0 Methodology

The REFORM model uses the same linear optimization techniques that are common to
the oil refining industry. REFORM contains two main analytical modules. The first is a model
of the entire refining system of the country and shows the following process systems with respect
to 12 different crude oils:

] Atmospheric distillation;
] Vacuum distillation;

L Thermal cracking

] Heavy oil cracking

] Fluid catalytic cracking
° Catalytic hydrocracking

° Alkylation

° Reforming
L Ether plants
o Gas plant operations

The distillation model shows results for both winter and summer modes of operation for
the cracking plants and gives each process unit a choice of feedstocks in line with current
capabilities. Other crude oils could be added to the model but the increase in analytical richness
is slight after the 12 major types of crudes now used in the U.S. have been included.

The second module of REFORM undertakes the specific requirements of gasoline
blending. This module is linked to many of the process units simulated in the distillation module
and blends 17 different components into the finished gasolines. These 17 components include
over 95% of the current content of finished gasolines in the U.S and are expected to account for
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as much as 99% of future gasoline blends. The gasoline blending model is capable of
specifying gasoline by PADD and with regard to the following quality and emissions criteria:

o Octane - RON and MON

o Vapor pressure
L Aromatics

. Olefins

L Benzene

[ Oxygen

The blending model achieves the desired types of gasoline blends at the lowest possible
cost. Vanants of the blending model include PADD-specific versions with gasoline quality
specifications for each major market or EPA airshed in the PADD.® The solution method that
is used iterates between the two modules until convergence is achieved.®

The model results are reported in two sheets for each of the modules. One sheet shows
the particular results while the other performs a sensitivity analysis on the results to calculate
the shadow prices of the constraints and the upper and lower bounds for the variables. Bounding
the variables is necessary in order to fairly represent the technical options that might be open
to a refiner at any given time. Otherwise, optimization solutions are apt to take extreme values
that might be unattainable in practice.

In the Annex to this report the printouts of the base case and incremental runs are shown.
For each case there are seven files printed. These are:

These blending components include oxygenates MTBE and ETBE from both foreign and domestic sources
as well as ETOH for gasohol. The model then detcrmines whether the tradeoffs in feedstocks call for
imports of MTBE or production of ETBE vis-a-vis gasohol blending. In some of the simulations, the
imported gasolines will be divided into a "green" import containing the requisite oxygen and low levels of
aromatics, olefins and benzene, and a “dirty” gasoline with less attractive levels of these desiderata, but
lower costs.

These models were not used in the current case since regional specificity was not required. However, if
future 1ssues dictate the exploration of regional market penetration by renewable-based fuels, then the
PADD-specific models can be used.

The model allows considerable trading off among process units that are connected in the chain of
production and conversion and use of the C, streams.
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1. Gasoline blending module summary

2. Gasoline module results

3. Gasoline module sensitivity analysis

4. Distillation module cracking section (only)
5. Distillation module results |
6. Distillation module sensitivity analysis

7. Graph of petroleum components of gasoline supply
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3.0 Analysis of Impacts of Enhanced Ethanol Usage

The base case for this analysis is the complex option implementation of the Clean Air
Act. This option is denoted "1996 Environmental Standards” in some of the simulation reports.
In general, such a phrase will refer to the full implementation of the emissivity standards with
regard to oxygen, benzene, sulphur, olefins, and aromatics. There are not yet standards on T,
though recent research indicates that this figure is an important determinant of emissions.

Previous studies using the REFORM approach have shown that the composition of
gasoline in the "complex option" era will change significantly from its current makeup.
Presently, gasoline sold in the U.S. is comprised of the major fraction shown below in Table
3-1. :

Table 3-1

Composition of Current Gasoline Pool
(Annual Average)

Component ntage of line Pool
Oxygenates 2-3

Reformate 28-33

Catalytic Naphtha (FCCN) 38-42

Other Naphthas 4-5

Alkylate 11-14

Butane 3-4

Imports 3-4

3.1 Base Case for Late 1990s

The reformulation requirements of the Clean Air Act will lead to some significant
changes in the composition of the gasoline pool. In particular, the following changes are either
under way or will be implemented shortly:

o Reformate will be subjected to benzene removal. Reforming severity will decline
in summer to reduce aromatics content. Octane will fall as a result of reduced
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severity. The proportion of reformate in the pool as well as absolute levels of
reformate used will fall from current levels;’

o Catalytic cracked naphthas will fall slightly as a proportion of the remaining
gasoline pool while the composition of thé cracked naphthas will change by
season and also by regulatory régime

- If olefins are more strictly controlled than is expected currently, then light
FCCNs, which are comprised of more than 40% olefins, will be used as
feedstocks for other processes, including alkylation and etherification

- If aromatics continue to be seen as the prime hazard in fuels, then heavy
cracked naphthas, with 60% aromatics will be "deselected” catalytically

] Other naphthas should rise to 5-7% of the pool but will not increase much in
" absolute terms;

o Alkylates will be in great demand, particularly in summer when their combination
of good octane, low aromatics, olefins, and benzene, makes the material
relatively more valuable;

o Oxygenates and ethers should rise to about 10% of the gasoline pool as demand
rises not only for oxygen but also for the low benzene, aromatics, and olefins
levels that characterize oxygenates and ethers. Ethanol blending for gasohol will
be restricted during the summer by the effects of ETOH on vapor pressure;

° Butanes will continue to be attractive during the winter but their high blending
vapor pressures will drive summer use close to zero; and

o Imports of gasoline are expected to rise sharply, to around 7-10% of the pool, as
some refiners choose to shut down rather than spend the funds necessary to
comply with the Clean Air Act.®

To get a better idea of just how the CAA will change the gasoline pool in the late 1990s,
Mendian analysts have constructed a base case for the winter and summer gasoline pools for that

Reduced reforming severity will reduce C, output along with octane. With C, demand in such other
refinery operations as alkylation going up, this decline in reforming represents a potential refinery
bottleneck.

For some smaller refiners the current refinery setup might not have sufficient upgrading capability to permit
addition of alkylation units. At the same time, these refiners could be forced to sell their gasoline output
to larger refiners as an intermediate blending component..
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period. These cases are national and do not show the particular gasolines that will be used in
such airsheds as the South Coast Basin of California in high summer.’ Another caveat
regarding the REFORM results is that the model shows what is required to achieve a solution -
i.e., the type of gasoline that will satisfy both quality and environmental constraints - at the
requisite volumes. However, it is not certain that sufficient conversion capacity, especially for
alkylates and ethers, can be constructed, particularly in PADD-5, where summer standards for
vapor pressure and volatiles may be the most stringent. Table 3-2 below shows the major
components of the pool in the late 1990s for both the summer and winter base cases.

Table 3-2
Composition of 1996-1997 Gasoline Pool

Proportion of Gasoline Pool

Component - (%)
Winter ummer

Oxygenates 10 11
Reformate 38 23
Catalytic Naphtha (FCCN) 14 24
Other Naphthas 15 11
Alkylate , 9 17
Butane 3.5 -2
Imports/Restocking 10 10

During the winter refiners must shift the operation of catalytic cracking units to meet the
demand for distillate fuel oil. Thus the FCCN component of the pool will fall during the winter,
especially in light of the large volumetric contribution required from ethers and oxygenates.

The base case crude oil price for this analysis is in the middle range of current
predictions for that commodity in the late 1990s at $23.55/barrel for West Texas Inte_rmediate,

L]

The REFORM mode! does base the average figures used on the particular types of gasolines that are
required in each region of the country. For the gasolines particular to & region or a PADD, less highly
aggregated versions of REFORM must be used.
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the NYMEX marker crude.’® With crude oil in that range, the prices of gasoline, distillate fuel
oil, and kerosene will be as is shown in Table 3-3.

Table 3-3
Base Case Refined Product Prices

Price

(3/bbl)
Product Winter Summer
Gasoline 29.99 30.21
Distillate Fuel Oil 32.51 - 28.87
Kerosene 31.88 29.54

For the purposes of this analysis, both of the middle distillate fuels will be treated as
originating from the same pool. This small violation of reality will permit the reader to more
clearly understand the effects of the changes in refinery operations as gasoline fractions are
moved out of the refining mixture while middle distillate output must be maintained at its current
levels."!

For the Summer gasoline blend several of the key constraints are binding in the base
case. When a constraint is binding, it means that there is no way to increase output without
changing the factors that comprise the constraint. The binding constraints-include the following:

o Gasoline imports and destocking of 800,00 b/d;

o MTBE output and imports of almost 780,000 b/d;

o ETBE demand of over 72,000 b/d;

L Low severity reformate capacity of 1.5 million b/d;

'®  With WTI at $23.55/bbl, Arab light would be landed at the U.S Gulf Coast at about $22-23/bbl while
Alaska North Slope crude would be landed at the Gulf for just over $19/bbl. The crude oil price used in
the mid 1990s REFORM simulations is approximately equivalent to the DOE/EIA Annual Energy Outlook
Reference Case crude oil prices for the late 1990s. By the 2010 period, the crude oil price in the
simulation relative to the Reference Case to approach the DOE/EIA Low Qil Price/High Economic Growth
Scenario.

"' The reality is somewhat more complicated as the increased availability of some naphthas, freed up by
reduced demand for gasoline and reformate fractions, will provxde a greater incentive to jet fuel consumers
to use that fraction in the jet fuel pool. -
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] Aromatics and benzene levels in the finished gasolines of 25% and 1%,
respectively; '

L Vapor pressure (RVP) of 8.25 or less; and
o Research octane number (RON) averaging 95 or more.

Oxygen is oversupplied during summer due to the usefulness of ethers as high octane, '
low RVP, low aromatics/olefins/benzene blending components. The demand for ETBE during
the summer is due almost entirely to the low RVP standards during that season.? It is assumed
in the model that the requisite ETBE capacity will be constructed. The only real alternative to
such ETBE levels is a vast expansion in alkylation capacity.

The base case is predicated on the pure economics of the petroleum and alcohol fuels.
The ETOH 1ax and RVP credits are not considered in determining the economic demand for
alcohol fuels.'> Without the 54¢ per gallon tax credit and the 1 point RVP waiver, no ETOH
is used for gasohol blending in either summer or winter.

For the winter formulations, the key constraints are oxygen levels, aromatics and olefins,
in addition to the normal gasoline blending considerations. Only the oxygen and benzene
constraints are binding, among the emissions related measures. Domestic MTBE and ETBE
supplies are both used to their limits, as is normal butane.

A gasoline pool that is 10% oxygenates is about $1.00 per barrel (2.5¢ per gallon) more
expensive at the ex refinery level than is a barrel of non-oxygenated gasoline. Other changes
due to the reformulation requirements include lower reformer severity, more gasoline imports,
and reduced use of butanes. All of these changes together will add another 80¢ per barrel
(2¢/gallon) to the ex refinery price of gasoline over current wholesale prices.

" ETBE has a blending RVP that is 2-3 points lower than that of MTBE. In the SCAQMD, ETBE is
required in Summer to meet the RVP standards that are actually lower than the blending RVP of MTBE.
With the additional octane in ETBE, other lower cost components are displaced in the gasoline pool, mostly
butanes and naphthas. However, ETBE is virtually the only "clean” material with a blending RVP below
6. crucial to meeting the summer fuel standards. The other low RVP components have higher aromatics
or olefins levels.

'* Demand for sufficient ETOH to make the case for each increment of ETOH production is accomplished
simply by forcing the gasoline market to accept a given volume of ETOH. It is also assumed that there
will exist vehicles capable of taking advantage of the octane properties of ETOH so that the volumetric
efficiency loss associated with the use of the fuel is not serious. Otherwise, the price impacts of ETOH
use at high levels will be far more serious than is reported in this study.
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Price impacts at the pump should be in the range of 10¢ per gallon. Regional impacts
should be greater than those shown in this report. In particular, the ex refinery level impacts
in California’s South Coast Air Quality Management District (SCAQMD) will range from $3.50-
5.50 per barrel and could go higher if sufficient conversion capacity is not constructed in that
region.'

The volume of ethanol in the petroleum fraction of the U.S. gasoline supply, in gasohol
and as a feedstock for ETBE or ETAE, will be well under 100,000 b/d under the base case
conditions discussed above. Methanol, as a component of MTBE, will exceed 300,000 b/d when
all forms are taken into account. Not more than 1% of the gasoline pool will be made up of
renewable-based fuels in the scenario outlined in the base case.

In order 10 make a significant market penetration, ethanol use will have to be mandated
for the motor fuel system or methanol (prices will have to drop dramatically). The cases
discussed below show how .volumes of ethanol up to 40% of the gasoline pool might be
accommodated. There are four cases -in increments of 10% gasoline volume displacement. The
analysis is designed to show the pure allocative impacts of a policy to increase the share of
ethanol in the motor fuel supply. As such, there is no consideration of tax credits, RVP credits
or other implicit or explicit subsidies to ethanol fuels. Further, it is assumed that the ethanol
1s used in pure: form, except for a small amount of gasohol and ETBE use. Finally, the
remainder of the gasoline pool that is not ETOH is assumed to meet the complex option
requirements of the Clean Air Act Amendments.

3.2 10% Ethanol Market Penetration

In the first case, the Meridian Team looked at the effects of a replacement of 10% of the
gasoline pool (by volume) with ETOH. Both summer and winter gasoline markets were
analyzed, as in the base case. The middle distillate markets are required to meet the normal
expected demand while the volume of oil that is refined declines by 5-6%. This first stage is
achievable, given some investment in the refining system beyond what is planned for gasoline
reformulation under base case assumptions. In particular, the following changes will need to
be considered:

L Increasing hydrocracking capacity by 25% to produce more middle distillates
~ from heavy fractions;

L] Increasing imports of LPGs and greater use of field butanes to make up for the
dechine in C, fractions from falling catalytic reformer utilization;

i

Previous investigations have shown that summertime gasoline in the SCAQMD must average over 30%
alkvlate or related compounds during the peak summer period.
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o Increased imports and winter stockpiling of gasolines to meet the summer demand
of more than 850,000 b/d for low emissivity fuels that are not refined in that

season;

. Further expansion of alkylation capacity, to about 1.4-1.5 million b/d, to meet the
demand for that fraction and to complement the operations of ether plants; and

. Full utilization of domestic etherification capacity of more than 475,000 b/d,
using both ethanol and methanol feeds.

The price effects of increased ethanol utilization are relatively small at the 10% level of
market penetration. The following key impacts will occur to refined product prices in the
summer gasoline season:

o Average gasoline market prices will rise by over $2.00 per barrel; and

o Total motor gasoline sales will fall under 7 million b/d with the following
composition of the remnant gasoline pool.

The composition of the gasoline pool in the summertime would change radically from the
base case 1996-7 projection as is shown in Table 3-4.

Table 3-4

Late 1990s Summer Gasoline Pool
(with 10% ETOH in Dedicated Fuel Vehicles)

Component %_of Pool
Oxygenates 9.4
Reformate 18.6
FCCN 24.7
Other Naphthas | 10.5
Alkylate - 21.97
Butane 1.7
Imports/destocking 12.7

In particular, the high levels of alkylate that are required to meet the complex option will cause
supply problems in other areas, most notably light olefin feeds. The binding constraints on
quality and emissivity constraints including RON, oxygen, RVP, and benzene. In addition, the
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required gasoline quality will push catalytic cracking capacity with the simultaneous requirement
for ethers, FCCN, and alkylates at high levels. In effect, the FCC units become feedstock
producers for other downstream units. The stress on the refining system is seen in the shadow
price of additional gasoline supplies. This shadow price has been calculated by REFORM at
over $34/barrel, The calculated shadow price is $4.00 per barrel above the average product cost
and more than $2.00/barrel above the shadow price for the non-ethanol base case. If dedicated
fuel vehicles are not used, then the amount of ETOH that is required to achieve a 10% level of
gasoline volume displacement will rise from about 700,000 b/d to more than 1,000,000 b/d.
This would add a minimum of another $2.50/barrel to the average cost of meeting demand in

the gasoline pool.

The impacts on other fractions of the barrel are substantial. In addition to the substantial
increases in imports of LPGs and middle distillates, hydrocracking capacity will have to increase
even in the summer season when distillate fuels are typically put into stocks. The
hydrocracking units will not be operated at full capacity during the summer period but will be
operated at a level considerably higher than is common today. At the 10% level of ethanol use,
the increases in the calculated values of distillate fuel oils are slight. However, supplies of
butanes and other light hydrocarbons will be affected by the reduction in catalytic reforming.

Winter gasolines will cost only slightly less on average than the summer blends, prior to
the addition of ETOH to the pool. The addition of ethers to the fuel mixture along with stiff
oxygen standards makes the winter blends more costly than without the program. As with the
summer program, the mandatory addition of 10% ETOH to the motor fuel market will add about
$2.10 to the average cost of such fuels ex refinery. The total required supply of conventional
or reformulated gasolines in the winter should fall to about 6.5 million b/d. The remainder of
the demand, about 700,000 b/d, will be ETOH used as neat fuel (see Table 3-5).

Sensitivity analysis shows that the shadow price of additional gasoline output will fall by
more than the fall in average gasoline ex refinery prices. Whereas the fall in ex refinery prices
1s less than $1.00, the fall in the gasoline shadow price is a substantial $3.00/barrel.

"* Reduced crude throughput reduces straight run middle distillate output. The required volumes of middle
distillates must be produced through more aggressive cataly:ic and cracking operations.
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Table 3-5

Late 1990s Winter Gasoline Pool
(with 10% ETOH in Dedicated Fuel Vehicles)

Component % _of Pool
Oxygenates 10.7
Reformate 39.4
FCCN 15.4
Naphthas 16.4
Alkylate 9.6
Butane ~ 3.9
Imports/destocking 3.9

The key limitations in the refining system include naphtha supplies, hydrocracking
capacity and other heavy oil upgrading technologies. The shadow price for additional middie
distillate supplies is well above the expected market price of about $30.00/barrel, at $41/barrel.
Similarly, the heavy demands on naphtha supplies raise its shadow price substantially to about
par with gasolines and middle distiliates.

These shadow prices represent values at the margin and do not represent average costs.
However, a high shadow price for a fraction relative to its price is usually a good indicator of
substanual disequilibrium in the refinery system. Shadow prices on capacity show similar
disequilibria, with the shadow prices of feedstock-producing processes quite high. Such high
shadow prices are caused by the requirement to supply feedstocks for upgrading units in spite
of a reduction in crude oil runs. '

The winter emissivity standards used in this case permit relatively high levels of aromatics
and olefins in the winter gasoline blend. With large butane supplies from a high utilization of
reforming capacity, reformates and butanes together comprise 43% of the total pool.
Conversely, alkylates are down considerably, to about 10% of the pool. It is expected that the
more permissive winter emissivity standards will allow greater use of refinery naphthas in the
blend.'®

It

This mught reduce the potential for octane giveaway in the winter.
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3.3 20% Gasoline Volume Displacement by Ethanol

It is expected to take about five years to achieve a doubling of ethanol output to 1.4
million b/d (21 billion gallons/year) from the 10% level of gasoline volume displacement. This
period of time would also be required to permit the refining system to undertake additional
substantial modifications engendered by such massive replacement of gasoline.

Among the most significant structural changes in the U.S. refining system in response to
a mandate to replace 20% of the gasoline pool with ETOH, would be the following:
Reduction in crude oil runs of 8-9%;

° Increase in hydrocracking capacity of 35%;
° Increase in LPG imports of 50%; and
° Shortages of upgradeable heavy feedstocks for cracking operations.

In the 20% case, results are given for winter gasolines only. At levels of ethanol market
penetration of 20% or greater, the required changes to the summer gasoline pool are so massive
that the problems become analytically intractable.”” In particular, it becomes difficult to
achieve the appropriate levels of aromatics and olefins in the blend without "inventing" new
catalysts for the FCC units and for catalytic reformers.'® For the three higher level cases, the
summer gasoline biends are computed only for the 30% ETOH market penetration.

The composition of the pool is expected to shift considerably from the previous cases.
There are two main reasons for this shift. The first is the strain on feedstock supplies as olefin
feedstock demand rise and as clean middle distillate fuels must be supplied in ever-greater
volumes. The second is that the emissivity standards for winter gasolines will tighten by the
time ETOH can reach 20% of the pool."

A summer solution was computed to the 30% volume displacement case. However, this solution is more
of an exercise than an expected outcome. Clearly, by the time such significant volumes of alternative fuels
are available, it will be necessary to rethink the overall gasoline reformulation program. It is conceivable
that large scale use of ETOH and CNG could obviate the need for much of the proposed reformulation of
the gasoline pool. In that event, savings of capital investment and in the operation of refineries could save
several billion dollars per year.

Such new catalysts are currently under development and many will undoubtedly ease the burden for
compliance with mandated substitute fuels. However, at the present time such catalysts do not exist and
modeling of their behavior is specious.

In a sense the reader may look upon these cases as being similar to the summer simulations but with higher
vapor pressure allowances.
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The particular changes in pool composition that will be most significant given the changes
in marketed volumes of fuels and of relevant quality and emissions standards include the
following:

. Oxygenates will rise as a fraction of the pool but will remain about steady on an
absolute basis; ,

° FCC naphthas will fall both relatively and absolutely as these products become
largely feedstocks for etherification and alkylation,

® Reformates will fall by 300,000 b/d in absolute terms and will decrease from
almost 40% of the pool to 31%;

® Naphthas will rise sharply as a fraction of the pool since they will be surplus in
the refinery system; and

L Imports of finished gasolines will increase sharply, even during winter, as falling
crude oil runs lead refiners to reduce gasoline output in favor of middle
distillates.

From the sensitivity analysis it appears that winter gasoline can continue to be produced
at about the same cost as under the 10% volume displacement mandate. This is seen from the
gasoline shadow price which remains at $31/barrel. With reduced volumes of gasoline required,
the benzene and aromatics limitations are not binding and expensive constraints as they are in
the base case.

Table 3-6 below shows the expected composition of the winter gasoline pool under a 20%
ETOH mandate..
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Table 3-6

Early 2000s Winter Gasoline Pool
(with 20% ETOH in Dedicated Fuel Vehicles)

Component %_of Pool
Oxygenates 12.9
Refofmate | - 13.7
FCCN 13.9
Other Naphthas 16.9
Alkylate 9
Butane 3.5
Impofts/ destocking 11.1

For the refining sector as a whole, the key constraints on output are the following:

] Naphtha outputs from cracking operations;

° Hydrocracking capacity - even with a 35% increase in such capacity to over
620,000 b/d;

o Atmospheric residual feeds for cracking; and

o Vacuum gasoil feeds for cracking.

Less refining throughput clearly means less residuum and less feed for the vacuum
distillation units. It is possible, then, that U.S. refiners will either reduce cracking throughput
or else purchase feedstocks from foreign refiners, especially those in the Caribbean.

The difficulty in meeting naphtha and middle distillate output levels is reflected in the
high shadow prices, $42/barrel and $49/barrel, respectively, that are attributed to those
fractions. In addition, the shadow price of additional hydrocracking capacity is extremely high,
reflecting the difficulties in meeting middle distillate demands with reduced crude oil runs.

3.4 30% Gasoline Volume Displacement by Ethanol

Simulations of high levels of gasoline volume displacement were prepared for both
summer and winter gasoline blends. As before, it is assumed that the ETOH is used in 100%
alcohol fueled vehicles. The use of more than 2.1 million b/d of ETOH will bring the demand
for conventional gasolines down to just over 5 million b/d in winter and 5.4 million b/d in
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summer. The volume of ETOH used varies so that it is always 30% of the total pool
requirement.

In the winter gasoline case, the composition of the pool shifts from the earlier cases so
that reformates and FCC naphthas take up a larger proportion of the pool than was the case
under the winter blend at 20% ETOH. The smaller pool requirements, combined with the other
demands on reformers and FCC units for feedstock production raise FCC naphthas to more than
24% of the pool. Reformate should fall due to the aromatics and benzene constraints while
imports and use of other naphthas falls as well. Table 3-7 shows the simulated gasoline pool
with 30% ETOH volume displacement.

Table 3-7

Early 2000s Winter Gasoline Pool
(with 30% ETOH in Dedicated Fuel Vehicles)

Component %_of Pool
Oxygenates 12.01
Reformate 19.36
FCCN 24.33
Other Naphthas 14.24
Alkylate 12.38
Butane 4.95
Imports/destocking 11.89

The key binding constraints in the analysis are RVP and benzene levels. Other
constraints may be at maxima or minima but only two constraints delimit the solution. The
shadow price of gasoline rises by $1.00/barrel over the base case, to $32/barrel. Average ex
refinery gasoline prices remain under $30/barrel. However, the overall cost of motor fuel in
the gasoline pool rises to more than $36.00/barrel, due to the mandated use of ETOH.%

For the rest of the refining sector, additional costs of meeting demand for middle
distillates and other fractions from a shninking crude oil supply mean significant additional costs
1o the refining sector. The additional daily cost of more severe cracking and upgrading could
add as much as $9 million to the daily cost of supplying middle distillates, butanes and naphthas.

*  The reader should note that the figures given for the price impacts of ETOH represent best cases to the

extent that it is assumed that most of the energy deficit of ETOH relative to gasoline will be mitigated by
higher compression engines, producing more power from a given amount of energy.
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This sum represents the differential between the cost of running the cracking operations under
the base case with the cost of those operations in the 30% ETOH case. The results of the
analysis show that reduced crude oil runs put more call on producing middle distillates from
catalytic and cracking operations. Consequently, the constraints on heavy feedstock supplies for
cracking units were all binding or close to binding. As with the 20% case, it is likely that
imports of residual oils and heavy gasoils will be necessary to provide sufficient feed to cracking
units to meet the demands for middle distillate fuels. As with the previous case, the shadow
price on additional hydrocracking capacity is quite high, indicating continuing disequilibrium
between demand and supply of middle distillates.

The summer blends of gasoline show considerable strains in the supply system. The
primary problem remains one of manufacturing sufficient upgraded materials from a shrinking
resource pool. As with most summer blends, most of the emissivity constraints are binding,
even with large supplies of ethers and "green gasoline” imports.

The average ex refinery price of summer gasoline blends is almost SO¢ per barrel higher
than the winter gasoline. The cost of meeting winter middle distillate demands will reduce the
traditional gap of $1.50-2.00 between summer and winter gasolines almost to zero. The ETOH
adds at least $6.25 per barrel to the cost of meeting motor fuel demand and the average cost of
motor fuel rises in summer to $36.58 per barrel. This figure of $6.25 per barrel is based on
the 1:1 equivalence. Using ETOH in flexible fueled vehicles would add another $8-10 per barrel
to the cost of meeting the pool requirements by increasing ETOH requirements to more than 3
million b/d. In other words, without significant efficiency increases in the ETOH vehicles, large
scale market penetration of that fuel could lead to price increases for the gasoline market of as
much as $15 per barrel of fuel. On the other hand, a reduction in ETOH costs to $0.90 per
gallon would reduce the additional costs of using ETOH to a range which might vary from about
$4.50 per barrel to $10.00 per barrel, depending on the assumptions about the efficiency of
using the ETOH.

Table 3-8 below shows the composition of the petroleum fraction of average summer
gasolines with a 30% ethanol mandate. '
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Table 3-8

Early 2000s Summer Gasoline Pool
(with 30% ETOH in Dedicated Fuel Vehicles)

omponent % of Pool
Oxygenates 11.2
Reformate 25.27
FCCN 23.37
Other Naphthas 12.82 -
Alkylate 15.67
Butane ©1.38
Imports/destocking 9.58

One of the clear results of the analysis is that with time refiners can adjust the types of
cracked and reformed naphthas that comprise the gasoline pool to make the emissivity of such
components lower. For example, the total demand for oxygenates is proportionately lower for
less absolute oxygenate use than was the case for the 20% ETOH mandate. At the same time,
the demand for reformulated imports shows a substantial fall in both percentage and absolute
volume,

In the shadow price analysis of the summer gasoline supplies, additional gasolines can

be supplied at a relatively modest incremental price of $32/barrel. For example, meeting the
benzene constraint, which costs the refining system several hundred dollars per barrel of benzene
removed in the late 1990s simulations, falls to just $54/barrel in the 30% mandated case.
As in the previous cases of high ethanol requirements, the demand for hydrocracking capacity
shows continuing stress, even at 644,000 b/d of stream capacity. Due to seasonal factors, the
cost of meeting the middle distillate and cracking demands is about $4 million per day below the
winter period. However, this cost is almost $3 million per day above the base case summer
supply scenano.

In the cracking model, the key constraints are naphtha supplies, butane balance,
hydrocracking capacity and feedstocks for cracking and catalytic operations. With lower
gasoline demands, these constraints are less pressing than in the winter or with more competition
from the gasoline pool. The naphtha shadow price shows a substantial fall from the previous
levels, back to $33/barrel and the middle distillate shadow price falls from $49/barrel to
$42/barrel in this case.
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3.5 40% Gasoline Volume Displacement by Ethanol

The final case examined is one where 40% of the gasoline market is replaced with
ETOH. Beyond such penetration levels, the number of relevant variables escalates and
analytical solutions become scarce.? Only a winter analytical solution was attempted for this
case since the summer gasoline case is critically dependent on assumptions about fuel emissivity
levels that are not known at this time.

The winter gasoline biend produced by the model simulation is similar to the 30% case.
Lower gasoline volume means a smaller oxygenate requirement and, consequently, more
reformate is used in this blend than in the previous winter gasoline cases.

The average cost of supplying gasoline remains at previous levels, $29.80 per barrel.”
The addition of ETOH increases the average price of fuel by more than $8.50/barrel, to $38.38
per barrel. If the ETOH were to be used in FFVs, the impact on the cost of the gasoline pool
would increase by at least $10 per barrel over the $38.38 per barrel figure. Of the binding
constraints, only the volume requirement itself and the benzene level will cost much to attain.
The other binding constraints can apparently be met easily with the expected refinery
configuration at that time. Table 3-9 presents the expected composition of the gasoline pool in
the 2010-2015 period when over 40 billion gallons of ETOH could be used annually as motor
fuel.

*' For example, by the time more than 2.8 million b/d of ethanol went to the market, other altemnative fuels

‘ could also have gained large market share. In particular, compressed natural gas and two cycle engines
may reduce the potential market that is apparently available to ETOH. Further advances in conventional
Otto cycle engines could also reduce the need for reformulated fuels. Other variables include the octane
requirements of future fuels. Such imponderables were not considered in the present analysis.

=  The crude oil price that is used in the 40% Gasoline Volume Displacement Scenario is consistent with DOE
' projections of oil prices under conditions when there is an abundant supply of altemative fuels. This
massive displacement of oil-derived gasoline in the U.S. is expected to lead to a softening of the world
price for oil. :
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Table 3-9

2010-2015 Winter Gasoline Pool
(with 40% ETOH in Dedicated Fuel Vehicles)

Component % of Pool
Oxygenates 8.17
Reformate - 27.11
FCCN 23.12
Other Naphthas 11.36
Alkylate 14.59
Butane | 4.93
Imports/destocking 9.59

Among the key changes noted in this scenario are the following:

° Imports of gasolines are greatly reduced from late 1990s levels, falling to just
over 400,000 b/d from late 1990s levels of more than 700,000 b/d;

° Butanes become desirable again as fuel additives as other low RVP componernts
permit the addition of more butanes to the petroleum fraction of the gasoline
market;

o Alkylates continue to occupy a substantial role in the winter fuel market, a

situation far different from the current situation;

o Oxygenates fall as a proportion of total demand to less than 10% as the octane
in the oxygenates is no longer needed; and

o Low severity reformates dominate that fraction of the barrel, comprising about
three-fourths of the reformate pool. Heavy reformates face little demand given
their high aromatics contents and the reduced octane demand.

Meeting a static middle distillate demand from a falling crude oil slate continues to be
costly for cracking and catalytic operations. As in the previous cases, the key limitations are
feedstocks for the catalytic units and hydrocracking capacity. In the current scenario,
hydrocracking capacity is required to rise by 75% over the late 1990s base case. With lower
reformer severity, LPG imports or additional provision of field butanes is required to meet the
demand for C,s in cracking and in other operations. As in previous cases, both the C, and
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naphtha demands on the cracking operations are binding. However, due to the lower level of
gasoline demand, the shadow prices for distillate fuels, butanes and feedstocks are far lower than
in the previous cases. These low shadow prices indicate that with time and with large
expenditures in constructing hydrocrackers, the refinery system can achieve some degree of
equilibrium.

There are three reasons why the reduced demand for gasoline allows an equilibrated
system in the later stages. These are:

1. FCC naphtha demand for the gasoline pool is only 55% of the level in the base
case runs. This reduces the demand for cracking feedstocks;

2. A buildup of hydrocracking capacity produces naphthas that can be blended into
the gasoline pool, reducing the demand for other naphthas; and

3. FCC units can be run for middle distillate output given the reduced demand for
FCC naphthas.

3.6 Issues Not Addressed By This Analysis

There are still a substantial number of issues that must be considered in looking at
massive substitution of alcohol fuels for conventional gasolines. Some of these issues are
logistical while others are technological or economic. The most important of these issues which
remain unaddressed include the following:

1. Will mass use of ETOH be compatible with new engine technologies including
advanced two-cycle engines and high efficiency diesels?

2. Will oxygenates still be required with advanced gasoline engine cycles to cut CO
emissions?

3. How will the use of ETOH and CNG, both clean fuels, affect the environment
and, hence, the requirements for reformulated gasolines and middle distillates?

4, How will CNG and neat ETOH compete in fleet and commercial markets? How
does this competition affect distribution options for alcohol fuels?

5. Will ethanol be subject to tax and environmental (i.e., RVP) subsidies or will it
obey the same environmental rules as other fuels?

6. Will environmental limitations on cultivation of ETOH feedstocks restrict
supplies?
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7. Will increased supplies of alternative fuels cut into the demand for diesel by
commercial operators?

8. Will advances in ethanol production technology permit the fuel to be an
economically competitive fuel with respect to gasoline and CNG?

The questions just raised are beyond the scope of the present analysis. However, it is
conceivable that a more thorough examination of some of these issues is in order. In particular,
the interaction among ETOH, CNG, and diesel is crucial to assessing the scope of ethanol fuel’s
impacts on the refining system. In the environmental sphere, it is crucial to understand how the
further use of clean fuels will change the requirements to reformulate or otherwise clean up
conventional fuels.



ANNEX 1
VALUES AND SENSITIVITY
RUNS FOR 0-40%

ETHANOL VOLUME



Impact of Ethanol Use on U.S. Refined Oil Markets
L

Annex: REFORM Model Results

’fhe printouts that follow contain the detailed data and results from the REFORM
modeling effort. The codes for the answer and sensitivity filenames are as follows:

abc-x.XLS, where:

The first letter denotes the model that created the data, S for the gasoline blending model,
D for the distillation and cracking model;

The second letter denotes the contents of the model, A for answers, S for sensitivity;
The third letter denotes the season, S for summer and W for winter;
The term after the dash denotes the percentage of ETOH in the fuel supply.

Thus, the filename, DAW-ten. XLS is the distillation model results for winter at 10%
ETQOH.

In looking at the solutions tables from the various runs of REFORM, interpretation is
straightforward. In the Answer Reports, the "Final Value" column in the first two sections
shows the final result for that run of the model. That is, the final value of the Target Cell
section shows the overall cost (in $ per day) of meeting the petroleum gasoline market
requirement. In the next section, the Final Values show the levels of the various blending
components in barrels. These numbers correspond to the solution values in the spreadsheet
printout of the blending model run.

The third section of the Answer Report shows whether the key constraints on volume and
fuel quality were binding. If they were not, then the "Slack" column shows the amount by
which that row in the blending model could still rise. The first 13 of these constraints relate to
the blending components and fuel quality characteristics available to the model. The second set
of constraints refers to the upper and lower bounds of the variables for each of the blending
components.

The Sensitivity Reports show the value (shadow price) of changing any constraint or
bound in dollars. If this value is 0, then the constraint is not binding and output can be
increased without affecting that characteristic of the pool. These reports can be understood by
those familiar with such models when used in conjunction with the blending model printout. For
the distillation model, the reports should also be used in conjunction with the relevant model
printout. Otherwise, it is difficult to determine the variable that is subject to a constraint or
bound.



Winter Gasoline Blend

Ob]. F'n. Values
{$/obl)

Constraint

Volume: LB
Volume: UB
FCCN
Reformate
Olefins
Aromatics
Oxygen
MON

RON

RVP

Lt. Olefin Fead
Benzene
Ethanol

Lower Bound '
Upper Bound
Objective Function

Variables .

Mixing Values

Oclane Values
RON
MON

nn

Relformate
Full

1608713
1608713
0
1866066
11264
1007055
0

. 140601539

157171288
16087133
0

16087

0

150,000
2,250,000

1608713

Benzene
1.00%

29.73

Reformals Reformate

nE"

1000000
1000000
0
1136364
50000
350000
1]

8500000¢
85000000

8000000
0
7500

0.

250,000

1,000,000

1000000

Olefins

6.50%

i

30.02

Varlables

FCCN

Full

500000
500000
909091

0
145500
146000

0

40350000
46050000
3550000

1500

500,000
1,750,000

Oxygen

2.02%

30.52

FCCN
Light

250000
250000
490196
o
99500
337150
0

20200000
23150000
2475000

¢
3125
0

250,000
800,000

250000

RVP
10.44

83
81

No ETOH
29.57 24.69
FCCN SR

Heavy  Naphtha

250000 867852
250000 867852

408163 0
0 0
41250 13018
150750 60750
0 0

20325000 83353197
22075000 65088901

650000 10414224
¢ 0
5000 13018
0 0

250,000 125,000
975,000 2,100,868

250000 867852
Oxygenate
730,262

10.13%

92 15

8t 73

CO0O00000O0OQOOQO0

[~}

119
103

1996 Environmental Standards
38.81 18.52

N-butane

12219 250000
12219 250000

0 0
0 25000
0 [
1] 8750
11348 0

49508 o
0 0
30694 0
0 o

12279 250000

Naphthas
1,085,234
15.05%

8x
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Microsoft Excel 4.0 Answer Report

SAW-BASE

Worksheet: [PADD-5.XLW]SUMEXPC1.XLS
Report Created: 8/28/82 12:41

Target Cell (Min)

XLS

Cell Name Original Value __Final Vaiue
$D$25 Objective Function Heavy " 2.162E+08 2.162E+08
Adjustable Celis _
“Call Name Original Value _ Final Value
$C$27 Variables Ful ~ 1608588 1608713
$D$27 Varnables Heavy 150000 150000
$E$27 Variables "LITE" 1000000 1000000
$F$27 Vanables Full 500000 500000
$(G827 Vanables Light 250000 250000
$H$27 Variables Heavy 250000 250000
$1$27 Variables Naphtha 868013 867852
$J827 Variables Imported 250000 250000
$K$27 Variables Imported 449999 450000
$L$27 Variables Alky-Poly 625000 625000
$M$27 Varnables ETOH 0 0
$N$27 Variables MTBE 402975 402975
$0827 Variables imported 255007 255008
$P$27 Variables ETBE 72279 72279
$Q8$27 Variables N-butane 250000 250000
$R$27 Variables Xylene 60774 60792
$58%27 Variables & Cnap 217382 217382
Constraints
“Cell Name Cell Vaiue Formula Status Siack
$VS7__> Level 7,210,000 $VS7<=$WS7___ Not Binding 7,210,000
$WS8 < Current Level 7,210,000 $W$8<=§vE8  Not Binding 1,802,500
$W89 < Current Level 1,807,450 $W§9<=$VS9 - Not Binding  3.592,550
$WS$10 < Current Level 3,378,199 §W310<=3v310 Not Binding 621,801
$W§11 < Current Level 468,550 $W$11<=§V$11 Not Binding 612,950
$W§12 < Cumrent Level 2,189,082 §WE12<=8V$12 Not Binding 334,418
$W813 > Current Level 145,726 $WE13>=3V$13 Binding 0
$W$§14 > Current Level £621,627,735 $W$14>=5V$14 Not Binding 590,613,909 h
$W3E15 > Curmrent Level 684,950,000 $W$15>=8v$15 Not Binding 684,950,000
$W$§16 < Current Level 75,306,546 $W$16<=5V316 Not Binding 398,454
$W§17 < Current Level 1,085,559 §WE17<=8VE17 Not Binding 613,175
$W3E18 < Cumrent Level 72,100 $W$18<=8VvE18 Binding 0
SW$18 < Current Level 30,694 $W$18<=8VE19 Not Bindi 18,230
$C$21 Lower Bound Full 150,000 $C$21<=3C%$27 Not Binding 3,067,427
- $D$21 Lower Bound Heavy 150,000 $D§21<=8D%$27 Not Binding 150,000
$E$21 Lower Bound "LITE" 250,000 $E$21<=$E$27 Not Binding 1,750,000

Page 1



Summer Gasoline Blend

Obj. F'n. Values
($/bbh

Consiraint -

Volume: LB
Volume:; UB
FCCN
Reformate
Otefins
Aromatics
Oxygen
MON

RON

RVP

Lt. Olefin Fead
Benzena
Ethanci

Lower Bound
Upper Bound

Objective Function
Varlables

Mixing Values

Octane Velues

N2

Reformnate

Full

150000
150000

0

185185
1050
93900

o
13110000
14855000
1500000
0

1500

0

150,000
2,250,000

150000

Benzene
1.00%

3433 29.73

Reformale Reformate

Heavy TE”
150000 1500000
150000 1500000

0 0

230769 1704545

750 75000

130600 525000

0 0

14175000 127500000

15735000 142500000

405000 12000000

0 0

3000 11250

0 0

150,000 250,000

500,000 1,500,000

2.342e+08

150000 1500000
Aromatics  Olefins

25.00% 9.06%

105 95

a5 85

30.02
Variables

FCCN
Full

7668530
7668530
1393690
0

223060
2238271

0
61858040
10591317
5442360
0

11498

0

500,000
1,750,000

766530

Oxygen
2.18%

30.52

FCCN
Light -

250000
250000
490196

0

89500
33750

0
23200000
23150000
2475000
0

N25

0

250,000
800,000

RVP
8.50

93
a1

No ETOH
29.57 2469
FCCN SR

Heavy  Naphtha

857680 661503
857680 661503
1400295 0
0 0
141517 8923
517161 46305
[\] 0

69720423 48289704

76020038 49612710
22209068 7938004
¢ 0

17154 9923

0 o

250,000 125000
975,000 2,100,868

857680 681503

Oxygenate
850,254
10.97%

82 15
81 3

3145

16-1
Imported

450000
450000

0

0

45000
123750
8000
39150000
44100000
3487500

450000

FCCN
1,874,210
24.18%

08
-1

29.88 3069

1G-2 Alkcy-Poly
Imported

350000 1320538

350000 1320538

0 1]

0 o

38500 66027

115500 528022

7000 0

29400000 120300996
323715000 123074126

2600000 0904034

0 1518619
2625 6603
0 0
0 625000

350,000 1,532,486

350000 1320538
TolXy Refommate
70,933 1,800,000
0.92% 2.22%

1 x) 23

84 o1

51.24

ETOH

CO0QOO0OO0OO0O0O0DO

&o

T,

Butane
155,931
201%

106
89

402975

Alky
1,320,538
17.04%

17
102

1996 Environmental Standards

.21

MTBE
Imported

375000
375000

0

0

¢

]

68250
38250000
43875000

315000

impoits
800,000
10.32%

17
102

3881

ETBE

72219
12219

12,219

12279

Naphthas
876,884
11.34%

18.52

N-butane
155931
155031
0 0
0 15503
0 0
0 210
11348 0
139713718
14688658
8576179
49508 0
0 0
30694 0
0 0
250,000
155031
118 B4
103 20

8/28/92, 2.37 FM



~UTTRTROT Araouniing Do

3017 24.07

Toluene/  Isomerate
Xylene & Cnap

70933 217382
70933 217382
0 0
0 ¢
0 1522
87569 3043
0 0

157161 18042675
7823033 19564346

85120 2608580
0 0
5320 3261
0 0

c o0

75000 217382

10933 217382

Sublotal
1,150,150
100.00%

110 90
101 83

Mo EiIUnm
<> = Level Cument Level Conslraint In Constralnt
Unhts/bbl
> 1,750,750 1,750,750 7750750 Volume: LB
< 9,688,438 1,750,750 9688438 Volume: UB
< 5,400,000 3,284,181 5400000 FCCHN
< 4,000,000 2,138,093 4000000  Reformate
< 787,347 701,849 0.102 Olofins
< 1,037,688 1,937,688 0250 Asomalics
> 84,812 168,939 0011  Oxygen
> 651543022 669,683,453 84062 MON
> 736,321,250 738,321,250 85000 RON
< 85,881,375 65,801,375 8500 RVP: Max
< 2,310,864 1,885,427 2310864  Light Olefin Feed
< 77,508 11,507 0010 Benzena
< 40,024 30,694 T.500E0t ETOHProd.
2300000 Lower Bound Total
13808328 Upper Bound Tota!
Tolal Mogas (b/d} Average Cost ($/bbi)
1,750,750 : $30.21
Average cost ($/gal)
$0.719
Total ETOH Used
0
Average Cost of Motor Fuel ($/bbi)
$30.2¢
Final
Octane
o5
84

19968 Enwironmantal Standards

8/28/92, 2.37 PM



Microsoft Excel 4.0 Answer Report

SAS-BASE.XLS

Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/28/92 14:25

Target Cell (Min)

Cell Name Original Value__ Final Vaiue _

$D$25 Objective Function Heavy " 2.342E+08 2.342E+08
Adjustable Cells . _
“Cell Name Onginal Value  Final Value
$CS$27 Variabies Full 150000 150000
$D3%27 Variables Heavy 150000 150000
$E$27 Variables "LITE" 1500000 1500000
§$F$27 Vanables Full 773141 766530
$G3$27 Variables Light 250000 250000
$H327 Variables Heavy 855355 857680
$1827 Variables Naphtha 660908 661503
$J%27 Variables Imported 450000 450000
$K$27 Variables Imported 350000 350000
$L827 Variables Alky-Poly 1317398 1320538
$MS$27 Variables ETOH 0 0
$N$27 Variables MTBE 402975 402975
$0827 Variables Imported 375000 375000
$P$27 Variables ETBE 72279 72279
$Q8$27 Variables N-butane 155753 155931
$R$27 Variables Xylene 70559 70933
$5%$27 Variables & Cnap 217382 217382
Constraints

Ceil " Name Cell Value Formuia Status Slack
$VS7__> Level 7,750,750 $VS7<=SW$7__ Not Binding__ 7,750,750
$W3$8 < Current Level 7,750,750 $W$B<=§v§8  Not Binding 1,937,688
$WS9 < Current Level 3,284,181 $W39<=8V§9 Not Binding 2,115,819
$W$10 < Current Level 2,136,093 $W$10<=8Vv$10 Not Binding 1,863,907
$W$11 < Current Level 701,849 $WS11<=8V$11 Not Binding 85,498
$WS12 < Current Level 1,937,688 $W3E12<=8Vv§12 Binding 0
$W$13 > Current Level 168,939 $W813>=8vE13 Not Binding 84,127
§Wg14 > Curmrent Level 669,683,453 $W$14>=§V$14 Not Binding 633,404,191
$W815 > Current Level 736.321.250 $W$15>=8V$15 Not Binding 736,321,250
SWS16 < Current Level 65.881,375 §W316<=3v816 Binding 0
$W$17_< Current Level 1,885,427 §W$17<=8VE17 Not Binding 2
$W$18 < Current Level 77,507 $W$18<=§v$18 Binding 0
SW319 < Current Level” 30,694 $WE19<=8vE819 Not Binding 18.230
$C$21 Lower Bound Full 150,000 $C$21<=$C3$27 Not Binding 150,000
$D$21 Lower Bound Heavy 150,000 $0$21<=8D%27 Not Binding 160,000
$E$21 Lower Bound "LITE" 250,000 $E$21<=3E$27 Not Binding 2,750,000
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500,000 SF$21<=8F$27 Not Binding 1,033,059
250,000 $G$21<=5G327 Not Binding 250.000
250,000 $H$21<=$H$27 Not Binding _ 1.465,361

$F3$21 Lower Bound Full
$GS$21 Lower Bound Light
$H$21 Lower Bound Heavy

§$1521 _ Lower Bound Naphtha 125,000 $1$21<=§1$27 Not Binding 1,198,006
$J$21 Lower Bound Imported 0 $J521<=8J$27 Not Binding 900,000
$K$21_Lower Bound Imported 0 $K$21<=$K$27 Not Binding __ 700.000
$L521 Lower Bound Alky-Poly 625,000 $L.$21<=$L$27 NotBinding _ 2.016.076

$M$21 Lower Bound ETOH
$N$21 Lower Bound MTBE

0 $M$21<=§M$27 Binding 0
0 $N$21<=3N$27 Not Binding 805,950

$0%21 Lower Bound Imported 0 50821<=$0827 Not Binding 750,000
$P$21 Lower Bound ETBE 0 $P$21<=$P$27 Not Binding 144,558
$Q$21 Lower Bound N-butane 0 $Q$21<=$Q$27 Not Binding 311.861
$R$21 Lower Bound Xylene 0 $R$21<=§R$27 Not Binding 141,866
$5%21 Lower Bound & Cnap 0 $5%21<=§5827 Not Binding 434,763
$C$22 Upper Bound Full 2,250,000 $C$22>=§C$27 Not Binding 1,850.000
$D822 Upper Bound Heavy 500,000 $D$22>=§08527 Not Binding 200,000
$E$22 Upper Bound "LITE" 1,500,000 $E$22>=5E$27 Not Binding 1,500,000
$F$22 Upper Bound Full 1,750,000 $F$22>=$F$27 Not Binding 216,941
$GS$22 Upper Bound Light 800.000 $G$22>=5G$27 Not Binding 300.000
$H$22 Upper Bound Heavy 975,000 $H$22>=§HS$27 Not Binding 740,361
$1$22 _ Upper Bound Naphtha 2,100,868 $1$22>=§1$27 _ Not Binding 777,862
$.J%22 Upper Bound Imported 450,000 $J$22>=$J$27 Not Binding 450,000
$K$22 Upper Bound Imported 350,000 $K$22>=$K$27 Not Binding 350,000
$L$22 Upper Bound Alky-Poly 1,532,486 $L$22>=$L3527 Not Binding 1,108,589
$M$22 Upper Bound ETOH 7,339 $M$22>=$M$27 Not Binding 7,339
$N$22 Upper Bound MTBE 402,975 §N$22>=3N$27 Not Binding 402,975
$0822 Upper Bound Imported 375,000 $0$22>=$0%27 Not Binding 375,000
$P$22 Upper Bound ETBE 72,279 $P$22>=§P$27 Not Binding 72,279
$Q%22 Upper Bound N-butane 250,000 $Q$22>=$Q$27 Not Binding 61,861
$R$22 Upper Bound Xylene 75,000 $R$22>=$R$27 Not Binding 66,866
$35%22 Upper Bound & Cnap 217382 $5322>=35%27 Not Binding 217382

Pégez
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5 XLW]SUMEXPC1.XLS

Report Created: 8/28/92 14:26

Changing Cells " _ —

Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coaefficient Increase Decrease
$C$27 Variables Full 150000 0 31.21267899 1E+30 1.657731184
$D%$27 Variables Heavy 150000 0 34.33394689 1E+430 2.300749852
$E$27 Variables "LITE" 1500000 0 29.72636094 1.067981009 1E+30
$F$27 Variables Full 766530 0 30.02279394 0.209371427 0.222900305
$G$27 Variables Light 250000 0 30.52279394 1E+30 0.317450671
$H3$27 Variables Heavy 857680 0 29.57245203 0.544839683 0.615397214
$1$27 Variables Naphtha 661503 0 24 687 0.649300041 3.036348755
$J%27 Variables Imported 450000 0 31.454175 0.772069207 1E+30
$K$27 Variables imported 350000 0 29.88146625 0.289383664 1E+30
$L$27 Variables Alky-Poly 1320538 0 30.687 1.312172427 1.725331517
$MS27 Variables ETOH 0 0 51.23913288 1E+30 19.69556102
$N%27 Variables MTBE 402975 0 36.96 1.353154226 1E+30
$0827 Variables Imported 375000 0 38.21 1.001592981 1E+30
$P$27 Variables ETBE 72279 0 38.808 1.027594709 1E+30
$Q%27 Variables N-butane 155931 0 18.51525 B.124769254 5.656678898
$RE$27 Variables Xylene 70933 0 30.17225636 2.055402513 12.5046756
§S827 Variables & Cnap 217382 0 24.069825 5.159869624 1E+30

Constraints

Final _ Shadow Constraint  Allowable  Aliowable

Cell Name Value Price R.H. Side increase Decrease
§V387 > Level 7,750,750 -35 0 17981.79796 129743.9762
$W3S8 < Current Level 7,750,750 0 9688437.5 1E+30 1937687.5
$WSE9 <« Cumrent Level 3,284,181 0 5400000 1E+30 2115819.057
$W3S10 < Current Level 2,136,093 0 4000000 1E+30 1863907.076
$WE11 < Current Level 701,849 0 787346.6895 1E+30 85498.18813
$WS12 < Current Level 1,937,688 -5 1937687.5 30605.88103 17665.99624
$WS13 > Current Level 168,939 0 848124576 84126.78152 1E+30
$W814 > Current Level 669,683,453 0 0 18139630.8 1E+30
$W$15 > Curmrent Level 736,321,250 0 0 964407.9468 2576431.236
$§WS16 < Current Level 65,881,375 0 65881375 948771.9072 7066842.274
$W3S17 < Current Lavel 1,885,427 -1 1885427.124 39272.32622 224653.2887
$WS18 < Current Level 77.507 -63 77507.5 221.6823395 3866.597068
$WE19 < Cumrent Level 30,694 0 48923.67906 1E+30 18229.8947
$C%21 Lower Bound Full 150,000 -2 0 97528.16763 30676.80408
$D$21 Lower Bound Heavy 150,000 -2 0 81435.00304 350000
$E8$21 Lower Bound "LITE" 250,000 0 0 1E+30 1250000
$F$21 Lower Bound Full 500,000 0 0 1E+30 266529.6143
$G$21 Lower Bound Light 250,000 0 0 648638.0033 175786.9514
$H321 Lower Bound Heavy 250,000 0 0 1E+30 607680.477
$1$21  Lower Bound Naphtha 125,000 0 0 536502.7986

Page 1.
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$J%21 Lower Bound Imported 0 0 0 1E+30 450000
$K$21 Lower Bound Imported 0 0 0 1E+30 350000
$L.$21 Lower Bound Alky-Poly 625,000 0 0 1E+30 685537.8307
$M$21 Lower Bound ETOH 0 -20 0 142321.2599 7338.552044
$N$21 Lower Bound MTBE 0 0 0 1E+30 402975
$0%21 Lower Bound imported 0 0 0 1E+30 375000
$P$21 Lower Bound ETBE 0 0 0 1E+30 72278.91156
$Q%$21 Lower Bound N-butane 0 0 0 1E+30 155930.532
$R$21 Lower Bound Xylene 0 0 0 1E+30 70933.2096
$5S%21 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
"$C$22 Upper Bound Full 2.250,000 0 0 2100000 1E+30
$D$22 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,500,000 1 0 276865.5597 30157.0729
$F$22 Upper Bound Full 1,750,000 0 0 983470.3857 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 117319.523 1E+30
$1822 Upper Bound Naphtha 2,100,868 0 0 1439364.939 1E+30
$J$22 Upper Bound imported 450,000 1 0 232067.2527 26777.73884
$K$22 Upper Bound imported 350,000 0 0 342065.0411 28885.1523
§L$22 Upper Bound Alky-Poly 1,532,486 0 0 211948.4193 1E+30
$ME22 Upper Bound ETOH 7,339 0 0 7338.551859 1E+30
$N$22 Upper Bound MTBE 402,975 1 0 125462.1074 87333.54241
$0%22 Upper Bound Imported 375,000 1 0 87142.24432 40685.61058
$P$22 Upper Bound ETBE 72,279 1 0 72278.91156 42928.46171
$Q%22 Upper Bound N-butane 250,000 0 0 94069.46799 1E+30
$R$22 Upper Bound Xylene 75,000 0 0 4066.790404 1E+30
£5%$22 Upper Bound & Cnap 217382 5 0 53408.77328 130688.563
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SUIMTHFIEY LasoNne oiena uisuiation viegel

Catalytic Craclglng and Hydrocracking

FCCU - VGO : FCCU - HGO Hydrocracker - VGO r - HGO
Dist Mogas Hi-Sev Dist Mogas Hi-Sev Dist Nap RES Dist

9.25 8.66 6.90 9.41 8.96 7.18 16.49 9.04 7.38 16.86
Naphtha 0.00 0.00 0.00 0.00 0.00 0.00 0.15 1.08 0.10 0.15
LCO 0.54 0.21 0.16 0.54 0.21 0.16 -0.25 -0.25 0.00 -0.25
Distillate 0.00 0.00 0.00 0.00 0.00 0.00 0.94 0.00 - 0.65 0.94
C4 0.12 0.17 0.22 0.12 0.17 0.22 0.03 0.21 0.03 0.03
FCCN 0.32 0.59 0.55 0.32 - 0.59 0.55 0.00 0.00 0.00 0.00
FCCU Cap 1 1 1 1 1 1 1} 0 0 0
H-C Cap 0 0 .0 0 0 0 1 1 1 1
HOC Cap 0 0 0 0 0 0 0 0 0 0
R-Oil Feed 0 0 0 0 0 0 0 0 0 0
Ares Feed -0.200 -0.200 -0.200 -0.200 -0.200 -0.200 0.000 0.000 -0.800 0.000
VRES Feed -0.150 -0.150 -0.150 -0.150 -0.150 -0.150 -0.250 -0.250 -0.200 0.000
VGO Feed - -0.650 -0.650 -0.650 0.000 0.000 0.000 -0.750 -0.750 0.000 0.000
HGO Feed 0.000 0.000 0.000 -0.650 -0.650 -0.650 0.000 0.000 0.000 -0.750
LB 0 0 0 0 0 0 50000 0 50000 50000
us 810000 2700000 1782000 810000 1350000 = 810000 345431 115144 230288 92115
Solution 810000 109159 1782000 406845 0 810000 50000 77603 190857 50000

$34,961,870
Output Capacity Utilization
b/d

Naphtha 217382 FCCU 72.56%
Light Hydrocrackate 108691 Hydrocracker 100.00%
LCO 1027310 HOC 0.00%
Distitlate 218057
Butane & C4 789396
FCCN 1874210
Ares -9362886
Vres -657773

No ETOH in Gasoline Supply



Summer Gasoline Blend Distillation Model

HOC HOC
Nap Nap Dist
8.67 10.64 11.68 Constraint
1.08 0.12 0.07 > 217,382
-0.25 0.00 0.00 > 250,000
0.00 0:23 0.47 > 218,057
0.21 0.17 0.08 > 767,924
0.00 0.48 0.35 > 1,874,210
0 0.00 0.00 < 5,400,000
1 . 000 0.00 < . 460,575
0 1.00 1.00 < 225,000
0 -0.750 -0.750 > -112,500
0.000 0.000 0.000 > -996,782
0.000 -0.250 -0.250 > -789,840
0.000 0.000 0.000 > -2,056,086
-0.750 0.000 0.000 > -2,523,662
0 0 0 :
92115 168750 112500 9,418,343

92115 0 0 4,378,579

No ETOH in Gasoline Supply



Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5. XLW]DISTC1.XLS
Report Created: 8/28/92 14.:28

Target Cell (Min)

DAS-BASE.XLS

Ceil Name Oniginal Vaiue __ Final Value
$AS55 Soldtion £34,961,874 $34,961.870
Adjustable Cells _
Cell Name Original Value  Final Value

$C3$54 Solution Dist 810000 810000

$D$54 Solution Mogas 109159 109159

$EE54 Solution Hi-Sev 1782000 1782000

$F$54 Solution Dist 406844 406845

$G§54 Solution Mogas 0 0

$H$54 Solution Hi-Sev 810000 810000

$!1$54 Solution Dist 50000 50000

$J$54 Solution Nap 77603 77603

$K$54 Solution RES 180857 190857

$L854 Solution Dist 50000 50000

$M$54 Solution Nap 92115 892115

$NE54 Solution Nap 0 0

$0854 Solution Dist 0 0

Constraints .

“Cell Name Cell Vaiue Formuia Status Slack
$US$37 Naphtha Calculated Level 217,382 $U$37>=$Q337 Binding 0
$U$38 LCO Calculated Level 1,027,310 $U$38>=$Q838 Not Binding 777,310
SU$39 Distillate & Jet Calculated Level 218,057 $US39>=8Q$39 Not Binding 218,057
$US40 Butane & C4 Calculated Level 789,396 $U$40>=3Q$40 Not Binding 21,472
$US41 FCCN Calculated Level 1,874,210 $U$41>=$Q$41 Binding 0
$US42 FCCU Cap Calculated Level 3,918,004 SU$42<=30%42 Not Binding 1,481,996
$U$43 H-C Cap Calculated Level 460,575 $U$43<=$Q$43 Binding 0
$US44 HOC Cap Calculated Level 0 $U$44<=3Q$44 Not Binding 225,000
$U845 H-Oil Feed Calculated Level 0 $U$45>=$Q$45 Not Binding 112,500
$U$46 Ares Feed Calculated Level -936,286 $U$46>=5Q346 Not Binding 60,496
$US47 VRES Feed Calculated Level -657,773 SUE47>=3Q3%47 Not Binding 132,067
$US48 VGO Feed Calculated Level -1,851,456 $US48>=3Q%48 Not Bindiqg 204,630
3US49 HGO Feed Calculated Level -897,535 $U$49>=§Q$49 Not Binding 1,626,127
$C852 UB Dist 810000 $C352>=8C854 Not Binding 810000
$0852 UB Mogas 2700000 $D852>=3D%54 Not Binding 2481682
$E$52 UB Hi-Sev 1782000 $E$52>=3E$54 Not Binding_ 1782000
$F$52 UB Dist 810000 $F$52>=$F$54 Not Binding - 3689
$G§52 UB Mogas 1350000 $G$52>=$GE54 Not Binding 1350000
$HE52 UB Hi-Sev 810000 $H352>=$H$54 Not Binding 810000
$1$52 UB Dist 345431 $1$52>=8I1$54  Not Binding 245431
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/28/92 14:28

Changing Cells — _
Final Reduced Objective Allowable Allowable
Cell Name Value Cost Coefficient increase Decrease
$CS$54 Solution Dist 810000 0 9.253540061 0.16 1E+30
$D$54 Solution Mogas 109159 0 8.664047425 0.294962495 0.496182703
$E$54 Solution Hi-Sev 1782000 0 6.802483079 0.756998533 1E+30
$F$54 Solution Dist 406845 0 90413540061 1.963737252 0.16
$G$54 Solution Mogas 0 0 8.959025145 1E+30 0.294961791
$H$54 Solution Hi-Sev 810000 0 7.176483079 0.482998533 1E+30
$1$54 Solution Dist 50000 8 16.49206725 1E+30 8.070345279
$J$54 Solution Nap 77603 0 9.039073499 12.38052352 0.365849999
$K$54 Solution RES 190857 0 7.38682125 (.897851446 12.38052352
$L854 Solution Dist 50000 8 16.85791725 1E+30 8.436195279
$§M$54 Solution Nap 92115 0 8.6732235 0.365849999 1E+30
$N354 Solution Nap 0 2 10.6407702 1E+30 1.515982985
$0854 Solution Dist 0 2 116789341 1E+30 1.888191367
Constraints - :
Final Shadow  Constraint Allowable Allowable
Cell Name Value Price R.H. Side Increase Decrease
$US37 Naphtha Calculated Level 217,382 12 217381.6262 36789.44878 38642.37622
$US38 LCO Calculated Level 1,027,310 0 250000 777309.8771 1E+30
$US39 Distillate & Jet Calculated | 218,057 1 0 85758.02794 173357.1975.
$US40 Butane & C4 Calculated L« 789,396 0 767924.1501 21471.7249 1E+30
$U%41 FCCN Calculated Lovel 1,874,210 11  1874210.091 146563.7254 50819.57211
$US42 FCCU Cap Calculated Lev 3,918,004 0 5400000 1E+30 1481996.359
$U$43 H-C Cap Calculated Level 460,575 -1 460575 35779.97798 115602.2935
$US44 HOC Cap Calculated Leve 0 0 225000 1E+30 225000
$U$45 H-Qil Feed Calculated Lev 0 0 -112500 112500 1E+30
$US46 Ares Feed Calculated Leve -936,286 0 -996781.5 60495.56864 1E+30
$US47 VRES Feed Calculated Le -657,773 0 -789840.1139 132067.3929 1E+30
$U%48 VGO Feed Calculated Lev -1,851,456 0 -2056085.508 204629.545 1E+30
$US49 HGO Feed Calculated Lev -897,535 0 -2523662 1626126.724 1E+30
$C852 UB Dist 810000 0 0 403155.3441 314814.6846
$D$52 UB Mogas 2700000 0 0 2590841.015 _1E+30
$E$52 UB Hi-Sev 1782000 1 0 323168.0117 112138.6439
$F$52 UB Dist 810000 0 0 403155.3441 1E+30
$G852 UB M_ogas 1350000 0 0 1350000 1E+30
$H$52 UB Hi-Sev 810000 0 0 323168.0117 112138.6439
$1852 UB Dist 345431 0 0 295431.25 1E+30
$J852 UB Nap 115144 0 0 37540.25386 1E+30
$K$52 UB RES 230288 0 0 39430.99614 1E+30
$L$52 UB Dist 92115 0 0 42115 1E+30
$ME52 UB Nap 92115 0 0 77603.49614

d

37540.25386



DAS-BASE.XLS

$J852 UB Nap 115144 $J852>=8J854 Not Binding 40063
$K$52 UB RES 230288 $K$52>=8KS$54 Not Binding 151426
$L$52 UB Dist 92115 $L352>=§L$54 Not Binding 7885
$MS$52 UB Nap 82115 $M$52>=§MS$54 Not Binding 92115
§N352 UB Nap 168750 $N$52>=5N354 Not Binding 168750
$0852 UB Dist 112500 $0852>=80854 Not Binding 112500
$C354 Solution Dist 810000 $C$54>=8C351 Not Bindi_ng 810000
$D$54 Solution Mogas 109159 $D$54>=8D$51 Not Binding 109159
$E$54 Solution Hi-Sev 1782000 $E$54>=8E£851 Not Binding 1782000
§F$54 Solution Dist 406845 $F$54>=8F351 Not Binding 406845
$G3854 Solution Mogas 0 $G$54>=5G3$51 Binding 0
$H$54 Solution Hi-Sev 810000 $H$54>=$HS51 Not Binding 810000
$1$54 Solution Dist 50000 $1$54>=81$51 _ Binding 0
$J854 Solution Nap 77603 $J8$54>=8J851 Not Binding 77603
$K$54 Solution RES 190857 $K$54>=$K$51 Not Binding 140857
$L$54 Solution Dist 50000 $L$54>=5L$51 Binding 0
$M854 Solution Nap 92115 $MS$54>=5M851 Not Binding 92115
SNE54 Solution Nap 0 $N$54>=8$N$51 Binding 0
$0854 Solution Dist 0 $0854>=80%51 Binding 0

ﬁage2
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/28/92 14:28

Changing Cells _ —
Final Reduced Objective Allowable Allowable
Cell Name Value Cost Coefficient increase Decrease
$C$54 Solution Dist 810000 0 9.253540061 0.16 1E+30
$D$54 Solution Mogas 109159 0 8.664047425 0.294962495 0.496182703
$ES54 Solution Hi-Sev 1782000 0 6.902483079 (.756998533 1E+30
$F$54 Solution Dist 406845 0 9.413540061 1.963737252 0.16
$G$54 Solution Mogas 0 0 B.959025145 1E+30 0.294961791
$H$54 Solution Hi-Sev 810000 0 7.176483079 0.482998533 1E+30
$1$54 Solution Dist 50000 8 16.49206725 1E+30 8.070345279
$J$54 Solution Nap 77603 0 9.039073499 12.38052352 0.365849999
$K354 Solution RES 180857 0 7.38682125 0.897851446 12.38052352
$L$54 Solution Dist 50000 8 16.85791725 1E+30 8.436185279
$M$54 Solution Nap 92115 0 B.6732235 0.365849999 1E+30
$NE54 Solution Nap 0 2 10.6407702 _1E+30 1.515982985
$0854 Solution Dist 0 2 11.6789341 1E+30 1.888191367
Constraints _
Final Shadow Constraint Allowable Allowable
Cell Name Value Price R.H. Side Increase Decrease
$US37 Naphtha Calculated Level 217,382 12 217381.6262 36789.44878 38642.37622
$U%38 LCO Calculated Level 1,027,310 0 250000 777309.8771 1E+30
$U339 Distillate & Jet Calculated | 218,057 1M 0 85758.02794 173357.1975.
$U%40 Butane & C4 Calculated L« 789,396 0 767924.1501 21471.7249 1E+30
$U$41 FCCN Calculated Level 1,874,210 11 1874210.091 146563.7254 50819.57211
$US42 FCCU Cap Calculated Lev 3,918,004 0 5400000 1E+30 1481996.359
$US43 H-C Cap Calculated Level 460,575 -1 460575 35779.97798 115602.2935
$U%44 HOC Cap Calculated Leve 0 0 225000 1E+30 225000
$UE45 H-Oil Feed Calculated Lev 0 0 -112500 112500 1E+30
$U3S46 Ares Feed Calculated Leve -936,286 0 -996781.5 60495.56864 1E+30
$US47 VRES Feed Calculated Le -657,773 0 -789840.1139 132067.3929 1E+30
$U48 VGO Feed Calculated Lev -1,851,456 0 -2056085.508 204629.545 1E+30
$UB49 HGO Feed Calculated Lev  -897,535 0 -2523662 1626126.724 1E+30
$C$52 UB Dist 810000 0 0 403155.3441 314814.6846
$D$52 UB Mggas 2700000 0 0 2590841.015 . 1E+30
$E$52 UB Hi-Sev 1782000 1 0 323168.0117 112138.6439
$F$52 UB Dist 810000 0 0 403155.3441 1E+30
$G852 UB Mogas 1350000 0 0 1350000 1E430
$HE52 UB Hi-Sev 810000 0 0 323168.0117 112138.6439
$1$52 UB Dist 345431 0 0 295431.25 1E+30
$J852 UB Nap 115144 0 0 37540.25386 1E+30
$K$52 UB RES 230288 0 0 39430.99614 1E+30
$L852 UB Dist 92115 0 0 42115 1E+30
$M$52 UB Nap 92115 0 0 77603.49614

i

37540.25386
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$N$52 UB Nap 168750 0 0 168750 1E+30
$0852 UB Dist 112500 0 0 112500 1E+30
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Summer Gasoline Blend _ No ETOH 8/28/92, 3:17 PM

Gasoline Composition

Naphthas Oxygenates
1% . 11%

2% Reformate
23%



Winter Gascline Blend

30.17 24.07

Toluena/  Isomerale
Xylene & Cnap

80792 217382

60792 2171382

0 0

0 0

0 1522

57034 3043

0 0

6133883 18042675

6705303 19564346

12950 26008580

0 0

4559 3261

0 0

) 0

75000 217382

60792 217382

Subtotal

7,210,000

100.00%

110 80

101 a3

No ETOH
<> = Level Cument Level Constraint In Constraint
Unfis/bibl
> 7,210,000 1,210,000 7210000  Voluma: LB
< 9,012,500 1,210,000 9012500  Volume: UB
< 5,400,000 1,807 450 5400000 FCCN
< 4,000,000 3,378,199 4000000  Relormate
< 1,081,500 468,550 0.150 Olefins
< 2,523,500 2,189,082 0.350 Asomatics
> 145,726 145,726 0.020 Onygen
> 608,120,822 621,627,735 84.067 MON
> 684,950,000 684,950,000 95.000 RON
< 75,705,000 75,308,546 10.500 RVP: Max
< 1,698,733 1,085,559 1698733 Light Olefin Feed
< 72,100 72,100 0.010 Benzene
< 48,924 30,694 1.500E-01 E£TOH Prod.
2300000 Lower Bound Tolal
13008328 Upper Bound Tolal
Total Mogas (b/d) Averaga Cost ($/bbl)
1,210,000 $29.99
Avarage cost {$/gal)
$0.714
Tolal ETOH Used
i}
Average Cosi of Molor Fuel {($/bbl)
$2099
Final
Octane
85
B4

1996 Environmental Slandands

8:28/92, 1248 PM
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$F$21 Lower Bound Full 500.000 $F$21<=$F$27 Not Binding 500.000
$G%21 Lower Bound Light 250,000 $G$21<=8(GS27 Not Bindi 250,000
$H$21 Lower Bound Heavy 250,000 $H$21<=$HS27 Not Binding 250,000
31821 Lower Bound Naphtha 125,000 $1$21<=51$27  Not Binding 1,610,704
$J%21 Lower Bound Imported 0 $J$21<=8J827 Not Binding 500,000
$K$21. Lower Bound imported 0 $K$21<=§K$27 Not Binding _ 900.000-
$L821 Lower Bound Alky-Poly 625,000 $L$21<=5L827 Not Binding_ 625,000
$M$21 Lower Bound ETOH 0 $M$21<=3M3$27 Binding 0
$N$21 Lower Bound MTBE 0 $N$21<=8N$27 Not Binding 805,950
$0%21 Lower Bound imported 0 $08$21<=$0$27 Not Binding _ 510,015
-§P$21 Lower Bound ETBE 0 $P$21<=$P$27 Not Binding 144 558
$Q$21 Lower Bound N-butane 0 $Q$21<=8Q$27 Not Binding 500,000
$RS$21 Lower Bound Xylene 0 $R$21<=$R$27 Not Binding 121,583
$5%21 Lower Bound & Cnap 0 $5321<=§8$27 Not Binding 434,763
$C$22 Upper Bound Full 2,250,000 $C$22>=$C$27 Not Binding 967.427
$D%22 Upper Bound Heavy 500,000 $D$22>=§D$27 Not Binding 200,000
$E$22 . Upper Bound "LITE" 1,000,000 $SE$22>=8E$27 Not Binding 1.000.000
$F$22 Upper Bound Full 1,750,000 $F$22>=8F827 Not Binding 750,000
$G$22 Upper Bound Light 800,000 $G$22>=§G$27 Not Binding 300.000
$H$22 Upper Bound Heavy 975,000 SH$22>=§H$27 Not Binding 475,000
$1$22  Upper Bound Naphtha 2,100,868 $1$22>=81$27  Not Binding 365,164
$J$22 Upper Bound Imported 250,000 $J$22>=8J$27 Not Binding 250,000
$K$22 Upper Bound Imported 450,000 $K$22>=$K$27 Not Binding 450,000
$L322 Upper Bound Alky-Poly 1,532,486 $L.522>=$L527 Not Binding 282 486
$M$22 Upper Bound ETOH 7,339 SM$22>=§M$27 Not Binding 7,339
$N$22 Upper Bound MTBE 402,975 $N322>=§N$27 Not Binding 402,975
30822 Upper Bound Imported 375.000 $0$22>=$0$27 Not Binding 135,015
$P$22 Upper Bound ETBE 72,279 $P$22>=§P$27 Not Binding 72,279
$Q%$22 Upper Bound N-butane 250,000 $Q$22>=3Q$27 Not Binding 250,000
$R$22 Upper Bound Xylene 75,000 $R$22>=$R$27 Not Binding 46,583
$8%$22 Upper Bound & Cnap 217382 §5%22>=85%27 Not Binding 217382
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/28/92 12:41

Page 1

1E+30

Changing Cells

Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient increase Decrease
$C$27 Variables Full 1608713 0 31.21267899 0.378815725 0.050198574
$D$27 Variables Heavy 150000 0 34.33394689 1E+30 1.848501527
‘$E$27 Variables "LITE" 1000000 0 29.72636094 0.923036874 1E+30
$F$27 Variables Full 500000 0 30.02279394 1E+30 0.679091917
$G$27 Variabies Light 250000 0 30.52279394 1E+30 0.870943472
§H$27 Varables Heavy 250000 0 29.57245203 1E+30 0.627189494
$1$27 Variables Naphtha 867852 0 24,687 0.084633644 0.41012329
$J827 Variables imported 250000 0  31.454175 0.173342586 1E+30
$K3$27 Variables imported 450000 0 29.88146625 0.127183083 1E+30
$L$27 Varigbles Alky-Poly 625000 0 ~ 30.687 1E+30 0.355793775
§M$27 Variables ETOH 0 0 51.24002695 1E+30 14.64410889
$N$27 Variables MTBE 402975 0 36.96 1.5 1E+30
$0827 Variables Imported 255008 0 38.46 7.83890605 0.020382789
$P$27 Variables ETBE 72279 0 38.808 0.017582956 1E+30
$Q827 Variables N-butane 250000 0 18.51525 12.43225312 1E+30
$RS$27 Variables Xylene 680792 0 30.17225636 3.413068081 4.024917076
$8827 Variables & Cnap 217382 0 24.069825 4.702001337 1E+30

_ Constraints

Final = Shadow Constraint Allowable Allowable .

Cell Name Value Price R.H. Side Increase Decrease
§V87 > Level 7,210,000 -31 0 90893.03121 34830.00656
IWE8 < Current Level 7,210,000 0 8012500 1E+30 1802500
$W3E9 < Current Level 1,807,450 0 5400000 1E+30 3592549.747
$W$10 < Current Level 3.378,199 0 4000000 1E+30 621801.3737
$W$11 < Current Level 468,550 0 1081500 1E+30 612949.5555
$W$812 < Cumrent Level 2,189,082 0 2523500 1E+30 334418.2105
$W$13 > Current Level 145,726 7 145725.636 21838.60311 46246.29519
$W314 > Cumrent Level 621,627,735 0 0 15506913.2 1E+30
$WS15 > Curmrent Level 684,950,000 0 0 4371954.801 3523115.215
$W3$16 < Current Level 75,306,546 0 75705000 1E+30 398454.3695
$WE17 < Cument Level 1,085,559 0 1698721.135 1E+30 613162.5159
$W$18 < Current Level 72,100 -69 72100 962.985639 3511.812829
3W8§19 < Current Level 30,694 0 48923.67906 1E+30 18229.8947
$C3$21 Lower Bound Full 150,000 0 0 1E+30 1458713.265
$D$21 Lower Bound Heavy 150,000 -2 0 74462.29921 350000
$E321 Lower Bound "LITE" 250,000 0 0 1E+30 750000
$F$21 Lower Bound Full 500,000 -1 0 134338.9136 1093891.532
$G$21 Lower Bound Light 250,000 -1 0 677194.2712 550000
$H$21 Lower Bound Heavy 250,000 -1 0 57568.86393 472362.2525
$1$21 Lower Bound Naphtha 125,000 0 0 742852.02



SSW-BASE.XLS

$J821 Lower Bound imported 0 0 0 1E+30 250000
$K$21 Lower Bound Imported 0 0 0 1E+30 450000
$L3521 Lower Bound Alky-Poly 625,000 0 0 111417.0259 160733.6324
$M521 Lower Bound ETOH 0 -15 0 64231.19136 733B.551844
$N$21 Lower Bound MTBE 0 0 0 1E+30 402975
$08%21 Lower Bound Imported 0 0 0 1E+30 '255007.6752
$Pg21 Lower Bound ETBE 0 0 0 1E+30 72278.91156
$Q%21 Lower Bound N-butane 0 0 0 1E+30 250000
$R$21 |ower Bound Xylene 0 0 0 1E+30 60791.50211
$5%21 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
$§C$22 Upper Bound Full 2,250,000 0 0 641286.7351 1E+30
$0%$22 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,000,000 1 0 153901.8999 311171.1602
SF$22 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$GE22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 725000 1E+30
$1$22 Upper Bound Naphtha 2,100,868 0 0 1233015.717 1E+30
$J522 Upper Bound imported 250,000 0 0 250000 558833.9881
$K$22 Upper Bound imported 450,000 0 0 450000 636210.5207
$L$22 Upper Bound Alky-Poly 1,532,486 0 0 907486.25 1E+30
$ME22 Upper Bound ETOH 7,339 0 0 7338.551859 1E+30
$N$22 Upper Bound MTBE 402,975 2 0 119992.3248 255007.6752
$0%22 Upper Bound Imported 375,000 0 0 119992.3248 1E+30
$P$22 Upper Bound ETBE 72,279 0 0 72278.91156 42928.46171
$Q%22 Upper Bound N-butane 250,000 12 0 250000 9166.287332
$R$22 Upper Bound Xylene 75,000 0 0 14208.49789 1E+30
$8822 Upper Bound & Cnap 217382 5 0 217381.6262 234874.3477
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TR BT R MR RS W

Naphtha
LCO
Distillate
C4

FCCN
FCCU Cap
H-C Cap
HOC Cap
H-0il Feed
Ares Feed
VRES Feed
VGO Feed
HGO Feed

LB
us

Solution
$27,594,792

Output

Naphtha

Light Hydrocrackate
LCO

Distillate

Butane & C4

FCCN

Ares

Vres

aTIydivueirauihillg

FCCU - VGO
Dist Mogas Hi-Sev Dist Mogas
9.25 8.66 6.90 9.41 8.96
0.00 0.00 0.00 0.00 0.00
0.54 0.21 0.16 0.54 0.21
0.00 0.00 0.00 0.00 0.00
0.12 0.17 -0.22 0.12 017
0.32 0.59 0.55 0.32 0.59
1 1 1 1 1
0 0 0 0 0
0 0 o 0 0
0 0 0 0 0
-0.200 -0.200 -0.200 -0.200 -0.200
-0.150 -0.150 -0.150 -0.150 -0.150
-0.650 -0.650 -0.650 0.000 0.000
0.000 0.000 0.000 -0.650 -0.650
0 0 o 0 0
810000 2700000 1782000 810000 1350000
810000 354483 453958 810000 0
Capacity Utilization
b/d
217382 FCCU 44.97% .
108691 Hydrocracker 100.00%
957602 HOC 66.67%
287765
414112
1033689
-648475

-471207

Distillation Model

FCCU - HGO
Hi-Sev

Hydracracker - VGO
Dist

7.18

0.00
0.16
0.00
0.22
0.55

No ETOH in Gasoline Supply

16.49

0.15
-0.25
0.94
0.03
0.00

0.000

50000
345431

50000

Nap
9.04

1.08
-0.25
0.00
0.21
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

0
115144

64976

RES

7.39

0.10
0.00
0.65
0.03

-0.200
0.000
0.000

50000
230288

- 203484

- HGO
Dist
16.86

0.15
-0.25

0.94
0.03

-0.750

50000
92115

50000



Distillation Model

HOC HOC
Nap Nap Dist
8.67 10.64 11.68 Constraint

1.08 0.12 0.07 > 217,382
-0.25 0.00 0.00 > 250,000
. 0.00 0.23 0.47 > 287,765
0.21 017 0.08 > 393,639
0.00 0.48 0.35> 1,000,000
0 0.00 0.00 < 5,400,000
1 0.00 0.00 < 460,575
0 1.00 1.00 < 225,000
0 -0.750 -0.750 > -112,500
0.000 0.000 0.000 > -996,782
0.600 -0.250 -0.250 > -789,840
0.000 0.000 0.000 > -2,056,086
-0.750 0.000 0.000 > -2,523,662

0 0 0
92115 168750 112500 9,418,343
92115 37500 112500 3,039,016

No ETOH In Gasoline Supply



Microsoft Excal 4.0 Answer Report
Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/28/92 12:07

Target Cell (Min)

DAW-BASE.XLS

Cell Name Original Value  Final Vaiue

$A355 Solution $31,842,387  $27,504,792
Adjustable Cells _

Cell Name On'ginal Value Final Value
$C854 Solution Dist 810000 810000
$D$54 Solution Mogas 1064792 354483
$EE54 Solution Hi-Sev 0 453958
$F$54 Solution Dist 810000 810000
$G554 Solution Mogas 0 0
$HE54 Solution Hi-Sev 0 0
$/1$54 Solution Dist 94804 50000
3J854 Solution Nap 27912 84976
$K$54 Solution RES 287859 203484
$1.$54 Soiution Dist 50000 50000
$M854 Solution Nap 115144 92115
$NS54 Solution Nap 37500 37500
$0854 Solution Dist 112500 112500

Constraints

Cell_ Name “" Cell Value " Formula Stafus Slack
$US37 Naphtha Calculated Level 217,382 $US37>=5Q%37 Bindin 0
$U838 LCO Calculated Level ‘ 957,602 $US38>=350Q%38 Not Bindi 707,602
$US39 Distillate & Jet Calculated Level 287,765 $US39>=$Q%39 Not Bindi 287,765
U840 Butane & C4 Calculated Level 414,112 3U$40>=$Q%40 Bindi 0
3U$41 FCCN Caiculated Level 1,033,689 $US41>=30%41 Not Bindi 33,689
$US42 FCCU Cap Calculated Level 2,428,441 3US42<=$Q%42 Not Bindin 2,971,559
US43 H-C Cap Calculated Level 460,575 $U$43<=5Q%43 Bindin 0
3US44 HOC Cap Calculated Level 150,000 $U$44<=5Q%44 Not Bindin 75,000
3US45 H-Oil Feed Calculated Level -112,500 $U$45>=8Q%45 Bindin 0
$U$46 Ares Feed Calculated Level -648,475 $US46>=$Q%346 Not Bindi 348,306
$U$47 VRES Feed Calculated Level ~471,207 $U$47>=$Q847 Not Binding . 318,633
$U848 VGO Feed Calculated Level -1,138,219 $U$48>=$0Q%48 Not Bindi 917,867
$US49 HGO Feed Calculated Level -633,086 §U$49>=30Q%49 Not Bindi 1,890,576
$C852 UB Dist 810000 $C$52>==8C3%$54 Not Binding_ 810000
$D3$52_UB Mogas 2700000 $D$52>=3D%$54 Not Binding 1991034
$EE52 UB Hi-Sev 1782000 $E$52>=SE$54 Not Binding 874083
$F$52 UB Dist 810000 $F$52>=3F3%54 Not Bindiﬂg 810000
$G352 UB Mogas 1350000 $G$52>=$GS54 Not Binding 1350000
3H$52 UB Hi-Sev 810000 §H$52>=8HS54 Not Bindiﬂgr 810000
31852 UB Dist 345431 $1$52>=81$54  Not Binding 245431

Page 1
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UB Nap

$J852 115144 $J352>=8.854 Not Binding 14808
$K$52 UB RES 230288 $K$52>=8K$54 Not Binding 176681
$L$52 UB Dist 92115 $L852>=$L$54 Not Binding 7885
§M852 UB Nap 82115 $M852>=§M$54 Not Binding 82115
$N352 UB Nap 168750 $N$52>=ENS54 Not Binding 83750
30852 UB Dist 112500 $0852>=$0854 Not Binding 112500
3C854 Solution Dist 810000 $C$54>=3C851 Not Binding 810000
$D$54 Solution Mogas 354483 $D$54>=3D$51 Not Binding 354483
$EE54 Solution Hi-Sev 453958 $ES54>=§E$51 Not Binding 453958
$F$54 Solution Dist 810000 §F$54>=5F$51 Not Binding 810000
$G$54 Solution Mogas 0 $G§54>=$G851 Binding 0
$H$54 Solution Hi-Sev 0 $H$54>=3H$51 Binding 0
$1354  Solution Dist 50000 $1$54>=$I$51 Binding 0
$J$54 Solution Nap 64976 $J354>=8J851 Not Binding 64976
$K$54 Solution RES 203484 $K$54>=$K$51 Not Binding 153484
$L354 Solution Dist 50000 $L$54>=5L$51 Binding 0
$MS$54 Solution Nap 92115 $M$54>=$M$51 Not Binding 92115
$N$54 Solution Nap 37500 $N$54>=8N$51 Not Binding 37500
$0$54 Solution Dist 112500 $0$54>=30851 Not Binding 112500
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Microsoft Excel 4.0 Sensitivity Report
Workshest: [PADD-5. XLW]DISTC1.XLS
Report Created: 8/28/92 12:08

DSW-BASE.XLS

Changing Cells :
Final Reduced  Objective Allowable Allowable
Cell Name Value Cost Coefficient Increase Decrease
$C854 Solution Dist 810000 0 9.253540061 11.98075354 1E+30
$D$54 Solution Mogas 354483 0 8.664047425 (.294999999 1.169329632
SE$54 Solution Hi-Sev 453958 0 6.802483079 0.273999999 0.301304089
$F$54 Solution Dist 810000 0 9.413540061 11.82075354 1E+30
$G$54 Solution Mogas 0 0 8.959047425 1E+30 0.294999999
$H354 Solution Hi-Sev 0 0 7.176483079 1E+30 0.273999999
$1$54 Solution Dist 50000 6 16.49206725 1E+30 5.722580472
$J554 Solution Nap 64976 0 9.039073498 112.1625773 0.365849998
$KE54 Solution RES 2()3484 0 7.38682125 6.030246089 119.8654948
$L854 Solution Dist 50000 6. 16.85791725 1E+30 6.088430472
$M354 Solution Nap 92115 0 8.6732235 0.365849908 1E+30
$NE54 Solution Nap 37500 0 10.64076834 3.167048524 6.11558647
$0854 Solution Dist 112500 0 11.67891313 6.11558647 1E+30
Constraints
~ Final  Shadow  Constraint  Allowable  Allowabie

Cell Name Value Price R.H. Side Increase Decrease

$U$37 Naphtha Calculated Level 217,382 37 217381.6262 44650.31646 21336.02887
$US38 LCO Calculated Level 957,602 0 250000 707601.9689
e ———— e R SOUOUD /U/B0T.9068 . 0 1E+30

1E+30

$US$39 Distillate & Jet Calculated| 287,765 39 0 51518.98463 17349.32017
$U$40 Butane & C4 Calculated L« 414,112 3 4141122525 43246.89848 31799.25685
$U$41_FCCN Caiculated Level 1,033,689 0 1000000 33688.96679 1E+30

$U$42 FCCU Cap Calculated Lev 2,428,441 0 5400000 1E+30 2971558.959

$US43 H-C Cap Calculated Level 460,575 -21 460575 23289.10402 70107.2113
$U$44 HOC Cap Calculated Leve 150,000 0 225000 1E+30 75000
$U$45 H-Oil Feed Calculated Lev -1 12,500 4 -112500 28125 56250
$US46 Ares Feed Calculated Leve -648,475 0 -896781.5 348306.048 1E+30
$US47 VRES Feed Calculated Le -471,207 0 -789840.1139 318633.1605 1E+30
$US48 VGO Feed Calculated Lev -1 ,138,219 0 -2056085.508 917866.8724 1E+30
$US49 HGO Feed Calculated Lev -633,086 0 -2523662 1890575.75 1E+30
$C$52 UB Dist 810000 12 0 130928.8617 39369.84126
$D3$52 UB Moga_s 2700000 0 0 2345517.226 1E+30
$E$52 UB Hi-Sev 1782000 0 0 1328041.734 1E+30
$F852 UB Dist 810000 12 0 130028.8617 39369.84126
$G852 UB Moggs 1350000 0 0 1350000 1E+30
$HS52 UB Hi-Sev 810000 0 0 810000 1E+30
31852 UB Dist 345431 0 0 295431.25 1E+30
$J852 UB Nap 115144 0 0 50167.80488 1E+30
$K$52 UB RES 230288 0 0 26803.44512 1E+30
$L352 UB Dist 92115 0 0 42115 1E+30
$M352 UB Nap 892115 0 0

50167.80488 64975.94512

Page 1
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$N$52 UB Nap 168750 0 0 131250 1E+30
$0852 UB Dist 112500 6 0 112500 37500




Summer Gasotine Bland

Ob]. F'n. Valuas
($/bbl}

Constralnt

Volume: LB
Volume: UB
FCCN
Reformate
Olefins
Aromalics
Oxygen
MON

RON

RVP

Lt. Olefin Fead
Benzene
Ethanaol

Lower Bound
Upper Bound
_Objective Function

Varlables

Mixing Values

Oclane Values
RON
MON

.20
Reformate
Full

150000
150000

185185
1050
93900
13110000
14655000
1500000
1500

150,000
2,250,000

150000

Benzeng
1.00%

3433

150000
150000
0
230769
750
130800
0

14175000
15735000

405000
0
3000
0

150,000
500,000

2.115E+08

150000

Aromalics
24.85%

105

29.72

Reformate Reformate
Heavy

“UTE"

1000000
1000000
0
1136364
50000
350000
g

85000000
85000000

8000000
0

1500

0

250,000

1,000,000

1000000

Olafins
9.06%"

Ten Percent ETOH

Heavy  Naphtha

530294 882571
530264 68257t

79267500 38711441 76783706
89602500 30772020 86491990
6383525 6825713

40350000 20200000
46050000 23150000

CoocoOoooooCLOoOLDe
oo LDoooooo o

[—]
(]

2,051,844 1,000,000

530204 882571

Oxygenate FCCN
653,938 1,725,000

119
103

Curmrent Environmental Slandards
38.81 18.52

H-bulane

22719 116726
122719 116728

0 ¢
0 11873
0 o
0 3152
11348 0

7444728 10458689
8601180 10995631
361395 6419954

49506 0
0 0
30694 0
0 0

12,279 250,000

12219 116728

Naphthas
133,691
10.52%

22
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Summer Gasoline Blend
30.16 2407

Toluens/  Isomerate
Xylene & Cnap

31262 203397
31262 203397
0 g
o 0
0 1424
29793 2848
0 0

3154363 16881966
3448220 18305746
37515 2440766

0 H
2345 3051
0 0
0 4

75000 203397

31262 203397

Subtotal
8,975,675
100.00%

110 90
101 83

Ten Parcenl ETOH
<>= Lavel Cument Leval Constraint in Constrainl
Units/bbl
> 6,975,675 6,075,675 6975675  Volume: LB
< 8,719,594 6,975,675 8719594  Volume: UB
< 5,400,000 2,991,124 5400000 FCCN
< 4,000,000 1,563,991 4000000  Reformate
< 1,046,351 631,835 0.150 Olefins
< 2,441,486 1,719,294 0.350  Aromatics
> 141,039 141,039 0020 Oxygen
> 586,437,522 604,476,008 B4069 MON
> 662,689,125 662,689,125 95000 RON
< 50,044 454 50,944,454 8.450 RVP: Max
< 2,191,382 2,129,168 2191382  tlght Olsfin Feed
< 60,757 69,757 0010 Benzene
< 48,924 30,694 7500601 ETOHProd.
2300000 Lower Bound Total
13685320 Upper Bound Tolal
Total Mogas (bi/d} Average Cost ($/bbl)
6,975,675 $30.31
Average cost ($/gal)
$0.722
Total ETOH Used
775,075
Average Cost of Motor Fusl ($/bbl}
$32.41
Final
Octana
25
84

Cumeni Environmental Standards

8/21192, 501 PM



Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5.XLW]SUMEXPC1.XLS
Report Created: 8/27/92 16:44

Target Cell (Min)

SAS-TEN.XLS

Final Value

Cell  Name Original Value
$D825 Objective Function Heavy 2.115E+08 2.115E+08
Adjustable Cells
Cell Name Original Value __Final Value
$C$27 Variables Full 150000 150000
$D827 Variables Heavy 150000 150000
$E$27 Variables "LITE" 1000000 1000000
$F827 Variables Full 500000 500000
$GS$27 Variables Light 250000 250000
$H$27 Varniables Heavy 975000 975000
$1$27 Variables Naphtha 530294 530294
$J827 Variables imported 882571 882571
$K827 Variables iImported 0 0
$L$27 Variables Alky-Poly 1532486 1632486
$M$27 Variables ETOH 0 0
$N$27 Variables MTBE 402975 402975
$0%$27 Variables Imported 178684 178684
$P3$27 Variables ETBE 72279 72279
$Q827 Vvariables N-butane 116726 116726
$R$27 Variables Xylene . 31262 31262
$8827 Variables & Cnap 203397 203397
Constraints
Cell Name Cell Value Formula Status Slack
V87 > Level 6,975,675 $VE7<=SWS7  Not Binding 6,975,675
$WE8 < Current Level 6,975,675 $W3B<=5VE8  Not Binding 1,743,919
$WS9 < Current Level 2,991,124 §WE08<=5V$9 Not Binding 2,408,876
$WE10 < Current Level 1,563,991 $WS10<=3V$10 Not Bindir_\g 2,436,009
$WS$11 < Current Level 631,935 $W$11<=8v$11 Not Binding 414,417
$W812 < Current Level 1,719,294 $W312<=5v$12 Not Binding 722,192
$W$13 > Curmrent Lavel 141,039 $WE13>=8V$13 Binding 0
$WS$14 > Current Level 604,476,098 $W$14>=§V$14 Not Binding 568,398,945

$WS15 > Current Level

662,689,125 $W$15>=3V$15 Not Binding 662,689,125

$W$16 < Current Level 58,944,454 $W$16<=$V$16_Binding 0
$WS817 < Current Level 2,129,168 $W$17<=5V317 Not Binding 62,214
$W$18 < Current Level 69,757 $W$18<=8Vv$18 Bindi 0
$W$19 < Current Level 30,694 $W$19<=5V$19 Not Binding 18,230
$C%$21 Lower Bound Full 150,000 $C$21<=3C%$27 Not Binding 150,000
$D821 Lower Bound Hea 150,000 $D$21«=30D%27 Not Bindin 150,000
$E$21 Lower Bound "LITE" 250,000 $E$21<=$E$27 Not Binding 1,750,000
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SAS-TEN.XLS

$F$21 Lower Bound Full 500,000 $F$21<=8F$27 Not Binding _ 500,000
$G$21 Lower Bound Light 250,000 $G$21<=$GS$27 Not Binding 250,000
$H%21 Lower Bound Heavy 250,000 $H$21<=§H$27 Not Binding 1,700,000
$1$21 Lower Bound Naphtha 125,000 $1$21<=8§1827  Not Binding 935,587
$J%$21 Lower Bound Imported 0 $J521<=3J527 _Not Binding 1,765,143
$K$21 Lower Bound Imported 0 $K$21<=$K$27 Binding _ 0
$L%21 Lower Bound Alky-Poly 625,000 $L$21<=3L527 Not Binding 2,438,973
$M$21 Lower Bound ETOH 0 $M$21<=§M$27 Binding _ 0
$N$21 Lower Bound MTBE 0 $N$21<=§N3$27 Not Binding 805,950
$0%$21 Lower Bound Imported 0 $0%21<=30827 Not Binding 357,368
$P%$21 Lower Bound ETBE 0 $P$21<=8P$27 Not Binding 144,558
$Q%21 Lower Bound N-butane 0 $Q821<=$Q%$27 Not Binding 233,453
$R$21 Lower Bound Xylene 0 $R$21<=$R$27 Not Binding 62,525
$5821 Lower Bound & Cnap 0 $5821<=$S5$27 Not Binding 406,794
$C$22 Upper Bound Full 2,250,000 $C$22>=$C827 Not Binding 1,950,000
$D$22 Upper Bound Heavy 500,000 $D$22>=5D%27 Not Binding 200,000
$E$22 Upper Bound "LITE" 1,000,000 $E$22>=$E$27 Not Binding 1,000,000
$F$22 Upper Bound Full 1,750,000 $F$22>=8F$27 Not Binding 750,000
$G$22 Upper Bound Light 800,000 $G$22>=$GE27 Not Binding 300,000
$H$22 Upper Bound Heavy 975,000 $H$22>=§H$27 Not Binding 975,000
$1$22 Upper Bound Naphtha 2.051,844 $1$22>=8$1$27  Not Binding 991,256
$J522 Upper Bound imported 1,000,000 $J$22>=8J$27 Not Binding 765,143
$K$22 Upper Bound Imported 450,000 $K$22>=§K$27 Not Binding 450,000
$L322 Upper Bound Alky-Poly 1,532,486 $L$22>=3L§27 Not Binding 1,632,486
$ME22 Upper Bound ETOH 7,339 $M$22>=§M$27 Not Binding 7,339
$N$22 Upper Bound MTBE 402,975 $N§22>=§N$27 Not Binding 402,975
$08%22 Upper Bound Imported 375,000 $0$22>=$0%27 Not Binding 17,632
$P%22 Upper Bound ETBE 72,279 $P$22>=3P$27 Not Binding 72,279
$Q%22 Upper Bound N-butane 250,000 $Q$22>=$Q$27 Not Binding 16,547
$R322 Upper Bound Xylene 75,000 $RE22>=§R$27 Not Binding 12,475
$5%22 Upper Bound & Cnap 203397 $5$22>=85%27 Not Binding 203397
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5. XLW]SUMEXPC1.XLS

Report Created: 8/27/92 16:44

Changing Cells

Final Reduced Objective Allowable Allowable
Cell Name Value Cost Coefficient Increase ~ Decrease
$C827 Variables Full 150000 0 31.204558 1E+30 0.285716204
$§D§27 Variables Heavy 150000 0 34.3250138 1E+30 0.658808765
$E$27 Varables "LITE" 1000000 0 29.71862667 1.372780922 1E+30
$F$27 Variables Full 500000 0 30.0146047 1E+30 0.04083735
$G$27 Variabies Light 250000 0 30.51460471 1E+30 0.971908068
$H327 Variables Heavy 975000 0 29.56438563 1.14847802 1E+30
$1$27 Varnables Naphtha 530294 0 24,687 0.218825948 1.354891304
$J$27 Variables imported 882571 0 31.454175 0.042794443 0.275876357
$K827 Variables Imported 0 0 29.87980843 1E+30 0.321037194
5L327 Variables Alky-Poly 1532486 0 30.687 0.365404623 1E+30
$MS$27 Variables ETOH 0 0 51.23913288 1E+30 18.17680041
$N$27 Variables MTBE 402975 0 36.96 1.499999999 1E+30
$0827 Variables Imported 178684 0 38.46 1.859610998 0.288466244
$P$27 Variables ETBE 72279 0 38.808 0.675952863 1E+30
$Q%27 Variables N-butane 116726 0 18.51525 4.575129653 0.614080135
$R$27 Variables Xylene 31262 0 30.16440607 0.607100224 9.171111317
$5%27 Variables & Cnap 203397 0 24.069825 4.057027355 1E+30

Constraints

Final Shadow Constraint  Aliowable Allowable
Cell  Name Value Price R.H, Side Increase Deacrease
$V87 = Level 6,975,675 -34 0 281752.8618 64628.39662
$WE8 < Current Level 6,975,675 0 B719593.75 1E+30 1743918.75
$WS8 < Current Level 2,991,124 0 5400000 1E+30 2408876.278
SW$10 < Current Level 1,563,991 0 4000000 1E+30 2436009.304
3W8$11 < Current Level 631,835 0 1046351.25 1E+30 414416.6187
$W8§12 < Current Level 1,719,284 0 2441486.25 1E+30 722192.0054
$W$13 > Current Level 141,039 9 141039.136 25816.53895 8257.170713
$W3$14 > Current Level 604,476,098 0 0 18038576.5 1E+30
$W3$15 > Current Level 662,689,125 0 0 2523578.521 €564507.576 -
$WS16 < Current Level 58,944 454 (0 58944453.75 5808160.6 3628910.413
SW817 < Current Level 2,129,168 0 2191381.665 1E+30 62213.85823
$W$18 < Current Level 69,757 -04 69756.75 3040.436576 2173.202839
$WS19 < Current Level 30,694 0 48923.67906 1E+30 18229.8947
$C821 Lower Bound Full 150,000 0 0 91241.09552 685750.5368
$0$21 Lower Bound Heavy 150,000 -1 0 76938.90308 166796.9711
$E$21 Lower Bound "LITE" 250,000 0 0 1E+30 750000
$F$21 Lower Bound Full 500,000 0 0 123056.3334 464754.2547
$G321 Lower Bound Light 250,000 -1 0 121069.0414 550000
$H$21 Lower Bound Heavy 250,000 0 0 1E+30 725000
$1$21 Lower Bound Naphtha 125,000 0 0 1E+30 405293.7136
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$J%21 Lower Bound Imported 0 0 0 1E+30 882571.328
$K$21 Lower Bound Imported 0 0 0 135964.2813 449999.1928
$L.521 Lower Bound Alky-Poly 625,000 0 0 1E+30 9(07486.25
$MS$21 Lower Bound ETOH 0 -18 0 B83527.89599 7338.552044
$N$21 Lower Bound MTBE 0 0 0 1E+30 402975
$0%21 Lower Bound Imported 0 0 0 1E+30 178683.8068
$P$21 Lower Bound ETBE 0 0 .0 1E+30 72278.91156
$Q821 Lower Bound N-butane 0 0 0 1E+30 116726.4385
$R$21 Lower Bound Xylene 0 0 0 1E+30 31262.27189
$5%21 Lower Bound & Cnap 0 0 0 1E+30 203397.1796
$C%$22 Upper Bound Full 2,250,000 0 0 2100000 1E+30
30322 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,000,000 1 0 89701.911 674182.3218
$F322 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 1 0 127008.8432 249643.2414
$1$22  Upper Bound Naphtha 2,051,844 0 0 1521550.189 1E+30
$J522 Upper Bound Imported 1,000,000 0 0 117428.672 1E+30
$K$22 Upper Bound Imported 450,000 0 0 450000 1E+30
$L$22 Upper Bound Alky-Poly 1,532,486 0 0 B8657.319 54099.00716
$MSE22 Upper Bound ETOH 7,339 0 0 7338.551859 1E+30
$N$22 Upper Bound MTBE 402,975 1 0 196316.0932 79011.75798
$0822 Upper Bound Imported 375,000 0 0 196316.0932 1E+30
$P$22 Upper Bound ETBE 72,279 1 0 72278.91156 42928.46171
$Q822 Upper Bound N-butane 250,000 0 .0 133273.5615 1E+30
$R$22 Upper Bound Xylene 75,000 0 0 43737.72811 1E+30
$5%22 Upper Bound & Cnap 203397 4 0 168238.568 437633.8383
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Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/27/92 15:45

Target Cell (Min)

DAS-TEN.XLS

Cell Name Original Value __ Final Value
$AS55 Solution $41,323,896  $41,323,898
Adjustable Cells _ a
Cell Name Original Value Final Value

$C$54 Solution Dist 804324 804324

$D$54 Solution Mogas 353705 353704

$E$54 Solution Hi-Sev 1782000 1782000

$F$54 Solution Dist 810000 810000

$G354 Solution Mogas 12948 12948

$HS$54 Solution Hi-Sev 810000 810000

$1854 Solution Dist 50000 50000

$J354 Solution Nap . 53020 53021

$K354 Solution RES 50000 50000

$L354 Solution Dist 50000 50000

$M3$54 Solution Nap 100125 100125

$N854 Solution Nap 150000 150000

$0%54 Solution Dist 0 0

Constraints - .

" Cell Name Cell Value Formula Status Slack
$US37 Naphtha Calculated Level 203,397 $US$37>=$Q8$37 Not Binding 114,389
$US38 LCO Calculated Level 1,300,166 $US38>=$Q$38 Not Binding 1,050,166
$US39 Distillate & Jet Calculated Level 161,000 $U$39>=$Q$39 Not Binding 161,000
$US40 Butane & C4 Calculated Level 899,664 $U$40>=3Q%40 Binding 0
$US$41 FCCN Calculated Level 2,225,325 $U$41>=5Q3$41 Not Binding 500,325
$U$42 FCCU Cap Calculated Level 4,572,977 $U$42<=3Q%$42 Not Binding 827,023
$U%43 H-C Cap Calculated Level 303,146 $U$43<=5Q%43 Not Binding 197,479
$U$44 HOC Cap Calculated Level 150,000 $U$44<=5Q%44 Not Binding 75,000
$U845 H-Oil Feed Calculated Level - -112,500 $U$45>=5Q8$45 Binding 0
SU$46 Ares Feed Calculated Level -954,595 $U$46>=3Q%46_Binding 0
$U%47 VRES Feed Calculated Level -759,202 $U$47>=5Q%47 Not Binding 1,527
$U$48 VGO Feed Calculated Level -1,988,284 $U$48>=5Q$48 Binding 0
$US49 HGO Feed Calculated Level -1,174,010 $U$49>=$Q%49 Not Binding 1,232,139
$C352 UB Dist 810000 $C$52>=8C8$54 Not Binding 798648
$D%52 UB Mogas 2700000 $D$52>=3D%54 Not Binding 1992591
$E$52 UB Hi-Sev 1782000 $E$52>=3E$54 Not Binding 1782000
$F$52 UB Dist 810000 $F$52>=8F%54 Not Binding 810000
$G$52 UB Mogas 1350000 $G$52>=$GE54 Not Binding 1324103
$HE52 UB Hi-Sev 810000 $HE52>=$H$54 Not 'Binding 810000
$1$52 UB Dist 375469 $1$52>=8I$54  Not Binding 275469
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$J552 UB Nap _ 125156 $J852>=3J854 _Not Binding 19115
$K852 UB RES 250313 $K$52>=3K$54 Not Binding 150313
$L852 UB Dist 100125 $L$52>=$L$54 Not Binding 125
$M$52 UB Nap 100125 $M$52>=§M$54 Not Binding 100125
$N$S52 UB Nap 168750 $N$52>=8§N$54 Not Binding 131250
$08$52 UB Dist 112500 $0852>=§0$54 Not Binding 112500
$C$54 Soiution Dist 804324 $C$54>=9C8$51 Not Binding 804324
$D$54 Solution Mogas 353704 $D$54>=8D$51 Not Binding 353704
$E$54 Solution Hi-Sev 1782000 $E$54>=3$E$51 Not Binding 1782000
$F354 Solution Dist 810000 $F$54>=8F§51 Not Binding 810000
$G$54 Solution Mogas 12948 $G$54>=§G$51 Not Binding 12948
$H$54 Solution Hi-Sev 810000 $H$54>=$H351 Not Binding 810000
$1$54  Solution Dist 50000 $1$54>=81$51  Binding 0
$J854 Solution Nap 53021 $J$54>=8J851 Not Binding 53021
$K354 Solution RES 50000 $K$54>=$K$51 Binding 0
$L$54  Solution Dist 50000 $L$54>=$L$51 Binding 0
$M$54 Solution Nap 100125 $M$54>=§M$51 Not Binding 100125
$N$54 Solution Nap 150000 $N$54>=$N$51 Not Binding 150000
$0854 Solution Dist 0 $0$54>=$0851 Binding 0
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licrosoft Excel 4.0 Sensitivity Report
Vorksheet: [PADD-5. XLW]DISTC1.XLS
eport Created: 8/27/92 15:45

DSS-TEN.XLS

hanging Cells
Final  Reduced . Objective  Allowable  Allowable
Cell Name Value Cost Coefficient Increase Decrease
$C$54 Solution Dist 804324 0 9.250919506 2.917362859 0.135000005
$D$54 Solution Mogas 353704 0 8.659215776 0.135000005 2.186597297
$E$S54 Solution Hi-Sev 1782000 0 6.897995378 4.154934887 1E+30
$F$54 Solution Dist 810000 0 9.410918506 0.135000005 1E+30
$G$54 Solution Mogas 12948 0 8.95421578 8.645614876 0.135000005
$H$54 Solution Hi-Sev 810000 0 7.171995378 4.175934891 1E+30
$1$54  Solution Dist 50000 8 16.49206725 1E+30 7.843260681
$J854 Solution Nap 53021 0 9.039073501 9.943425314 0.706234622
$K$54 Solution RES 50000 11 7.386821251 1E+30 10.91279491
$L854 Solution Dist 50000 8 16.85791725 1E+30 7.86872606
$M3E54 Solution Nap 100125 0 8.6732235 0.706234622 1E+30
$N$54 Solution Nap - 150000 0 10.63683751 1.327651189 1E+30
$0854 Soldtion Dist 0 3 11.67602837 1E+30 3.433379179
onstraints
Final Shadow Constraint Allowable Allowabile
Cell Name Value Price R.H. Side Increase Decregﬂse
$U$37 Naphtha Calculated Level 203,397 0 89008.07162 114389.108 1E+30
$U$38 LCO Calculated Level 1,300,166 0 250000 1050165.568 1E+30
$US39 Distillate & Jet Calculated Level 161,000 11 0 1528.313852 12434.67071
3U$40 Butane & C4 Calculated Level 899,664 56 899664.2729 1066.315597 1959.402658
$US41 FCCN Calculated Level 2,225,325 0 1725000 500324.7296 1E+30
$US$42 FCCU Cap Calculated Level 4,572,977 0 5400000 1E+30 827023.4375
$US43 H-C Cap Calculated Level 303,146 0 500625 1E+30 197479.4633
$US44 HOC Cap Calculated Level 150,000 0 225000 1E+30 75000
$U$45 H-Qil Feed Calculated Level -112,500 2 -112500 2681.692084 7160.079105
3$U$46 Ares Feed Calculated Level -854,595 15 -954595.3125 743.8234348 7288.677505
$US47 VRES Feed Calculated Level -759,202 0 -760728.3634 1526.744825 1E+30
$U$48 VGO Feed Calculated Level -1,988,284 0 -1988283.782 229907.8702 8416.385938
$US49 HGO Feed Calculated Level -1,174,010 0 -2406149.6 1232139.464 1E+30
$C852 UB Dist 810000 0 0 5676.13961 1E+30
$D$52 UB Mogas 2700000 0 0 -2346295.584 1E+30
$ES52 UB Hi-Sev 1782000 4 0 24167.86725 44409.53825
$F$52 UB Dist 810000 0 0 5676.139607 12948.28606
$G8$52 UB Mogas 1350000 0 0 1337051.714 1E+30
$H$52 UB Hi-Sev 810000 4 0 24167.8672 10025.26529
$1$52 UB Dist 375469 0 0 325468.75 1E+30
$J$52 UB Nap 125156 0 0 72135.71333 1E+30
$K$52 UB RES 250313 0 0 200312.5 1E+30
$L$52 UB Dist 100125 0 0 50125 1E+30
$M$52 UB Nap 100125 1 0 ©6106.979298 11221.84792
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$N$52 UB Nap 168750 0 0 18750 1E+30
$0852 UB Dist 112500 0 0 112500 1E+30
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Summer Gasoline Blend Ten Percent ETOH

Gasoline Composition

Naphthas Oxygenates
11% 9%
Imports
13%
FCCN
24%
Alky Tol/Xy
22% 0%

29, 19%

8/27/92, 5:11 PM



Winter Gasoline Biend Ten Parcant ETOH 1996 Environmental Standards

Obj. Fn. Values 31.20 34.33 29.72 30.01 30.51 29.56 24.69 31.45 29.88 30.69 51.24 36.96 38.46 38.81 18.52
{$/bbl) Variables
Reformate Reforrnate Reformate  FCCN FCCN FCCN SR IG-1 IG-2 Alky-Poly ETOH MTBE MTBE ETBE  N-butane
Constraint FuH Heavy "LITE" Fuit Light Heavy  Naphtha Impored Imported Imported
Volume: LB 1403580 150000 1000000 500000 250000 250000 B48515 250000 0 625000 0 402875 219046 722719 250000
Volume: UB 1403980 150000 1000000 500000 250000 250000 848515 250000 0 625000 0 402975 219046 72279 250000
FCCN 0 0 0 909091 490196 408163 0 L] 0 0 ) 0 ] o 0
Rsformate 1733309 230769 1136364 0 0 0 0 ] 0 0 0 0 0 0 25000
Olefins 9828 - 750 50000 145500 = ©9500 41250 12728 25000 0 31250 0 0 0 0 0
Aromalics 878092 130800 350000 146000 33750 150750 59396 68750 0 25000 0 0 0 0 67150
Oxygen 0 0 0 ¢ 0 0 o 6750 0 0 ¢ 73341 30866 11348 1]
MON 122707871 14475000 85000000 40350000 20200000 20325000 61941576 21750000 0 560937500 0 41103450 22342706 7444728 22400000
RON 137166868 15735000 95000000 46050000 23150000 22675000 63638606 24500000 0 58250000 0 47148075 25628398 8601180 23550000
RVP 14039802 405000 8000000 3550000 2475000 650000 10182177 2500000 0 4687500 0 3143205 1708560 361395 13750000
Lt. Olsfin Foed 0 ¢ 0 0 0 0 0 0 0 718750 0 317303 0 49506 0
Banzans 14040 3000 7500 7500 3125 5000 12728 1875 L] 325 0 0 ] 0 0
Ethanol 0 0 0 0 i} 0 0 0 0 0 0 ] 0 30694 0
Lower Bound 150,000 150,000 250,000 500,000 250,000 250,000 125,000 1] 0 625000 0 0 o 0 0
Upper Bound 2,250,000 500,000 1,000,000 4,750,000 800,000 975000 2,051,844 250,000 450,000 1,532,486 7,339 402075 375000 712,279 250,000
Objective Function 1.942E+08
Variables 1403980 150000 1000000 500000 250000 250000 848515 250000 0 625000 0 402975 219046 72279 250000
Mixing Values Benzene Aromatics  Olelins Oxygen RVP Oxygenate FCCN To’Xy Reformate Butane Alky Imports  Naphthas
1.00% 28.29% 6.43% 2.02% 10.50 694,300 1,000,000 49,823 2,553,980 250,000 625,000 250,000 1,065,896
10.70% 1541% 0.77% 39.36% 3.85% 9.63% 385% 1643%
Octane Values
RON 98 105 g5 92 23 92 75 98 92 83 106 117 17 119 94
MON 87 85 85 81 81 81 73 87 84 81 89 102 102 103 90
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Winter Gasoline Blend
30.16 24.07

Toluene/  Isomerate
Xylene & Cnap

49823 217382
46823 217382
¢ 0
0 0
0 1522
47482 3043
[\] ]

5027177 18042675
5485517 19564348

59788 2608580
0 0
arar 3261
1] 0
0 0
15,000 217382
49823 217382
Subtolal
6,489,000
105.00%
110 90
101 83

<> = Level Cument Lavel

> 8,489,000 6,489,000
< 8,114,250 6,489,000
< 5,400,000 1,807,450
< 4,000,000 3,125,442
< 973,350 417,321
< 2,211,450 1,800,613
> 131,306 131,308
> 545,556,622 559,747,684
> 616,455,000 616,455,000
< 68,134,500 68,121,008
< 2141813 1,085,559
< 64,690 64,800
< 48,924 30,694

Constralnt in
Units/bbl

6489000
8111250
5400000
4000000
0.150
0.350
0.020
84.074
95.000
10.500
2141913

. o010
7.500€-01

2300000 Lower Bound Total
12959304 Upper Bound Total

Total Mogas (b/d)
6,480,000
Flnal
Octana
85
64

Average Cost ($/bbl}
$20.92

Average cosl ($/gal}
$0.712

Total ETOH Used
721,000

Tan Percent ETOH

Constraint

Volume: LB
Volume: UB
FCCH
Reformate
Olefins
Aromatics
Oxygen
MON

RON

RVP: Max
Light Olefin Feed
Benzene
ETOH Prod.

Average Cost of Motor Fuel ($/bbl}

$32.06

1996 Environmental Standards

B/27192, 549 PM



Microsoft Excel 4.0 Answer Report

SAW-TEN.XLS

Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/27/92 17:20

H_get Cell (Min)

Cell Name Original Value Final Value
$D$25  Objective Function F ) 1.942E+08 1.942E+08
Adjustable Cells N N

Cell Name Original Value Final Value
$C$27 Variables Full 1403980 1403980
$0D$27  Variables Heavy 150000 150000
$E$27 Variables "LITE" 1000000 1000000
$F$27 Variables Full 500000 500000
$G$27 _ Vanables Light 250000 250000
$H$27 Variables Heavy 250000 250000
$1$27  Variables Naphtha 848515 848515
$J$27 Variables Imported 250000 250000
$K$27 Variables Imported 0 0
$L$27 Variabies Alky-Poly 625000 625000
$M$27 Varables ETOH 0 0
$N$27 Variables MTBE 402975 402975
$0%$27 Variables imported 219046 219046
$P$27  Variables ETBE 72279 S 72279
$Q827 Variables N-butane 250000 250000
$R$27 Variables Xylene 49823 - 49823
$38%27 Variables & Cnap 217382 217382
Constraints
Cell Name Cell Value Formuia Status Siack
$VE7 > | evel 6,489,000 $VE7<=$W§7 Not Binding 6,489,000
$wW88 < Current Level 6,489,000 $W$8<=§VvE8 Not Binding 1,622,250
$W$9 < Current Level 1,807,450 $W$9<=$V$9  Not Binding 3,592,550
§WE10 < Current Level 3,125,442 §W$10<=$V$10 Not Binding 874,558
$W3$11 < Cumrent Level 417,327 $W$11<=§V§11  Not Binding 556,023
$Wg12 < Current Level 1,900,613 $W$12<=§VE12 Not Binding 370,537
$W$13 > Current Level 131,306 $W$13>=§V§13 Binding - 0
$W$14 > Current Level 559,747,684 $W$14>=8V§14 Not Binding 531,365,960
§W$15 > Current Level 616,455,000 $W$15>=$v§15 Not Binding 616,455,000
$W816 < Current Level 68,121,006 $W$16<=5V$16 _Not Binding 13,494
$WS17 < Current Level 1,085,559 $W3$17<=5V§17 Not Binding 1,056,354
$W3S18 < Cumrent Level 64,890 $W$18<=$V§18 Binding 0
§WE19 < Current Level 30,694 $WS19<=$VE19 Not Binding 18,230
$C$21 _ Lower Bound Full 150,000 $C$21<=$C$27 _Not Binding 2,657,960
$D%$21  Lower Bound Heavy 150,000 $0$21<=$D$27  Not Binding 150,000
$E$21  Lower Bound "LITE" 250,000 $E$21<=$E$27  Not Binding 1,750,000
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$F$21  Lower Bound Full 500,000 $F$21<=$F$27 Not Binding 500,000
$G$21__ Lower Bound Light 250,000 $G$21<=8G%$27 Not Binding 250,000
$H$21  Lower Bound Heavy 250,000 $H$21<=§HS$27 Not Binding 250,000
$1%$21 Lower Bound Naphtt 125,000 $1$21<=8§1$27 Not Binding 1,572,029
$J$21 Lower Bound Import 0 $J$21<=8J$27  Not Binding 500,000
$K$21 ' Lower Bound Import 0 $K$21<=$K$27 Binding 0
$L$21  Lower Bound Alky-P 625,000 $L$21<=8§LF27  Not Binding 625,000
$M$21  Lower Bound ETOH 0 $M$21<=§M$27 Binding 0
§NE21  Lower Bound MTBE 0 $N$21<=§N$27 Not Binding 805,950
$0%21 Lower Bound Import 0 $0821<=80827 Not Binding 438,092
$P821 Lower Bound ETBE 0 $P$21<=§P$27  Not Binding 144,558
$Q$21 Lower Bound N-buta 0 $Q$21<=$Q$27 _ Not Binding 500,000
$R$21 Lower Bound Xylene 0 $R$21<=$R$27 Not Binding 99,647
$5%21 Lower Bound & Cnaj 0 $8$21<=§5%$27 _ Not Binding 434,763
$C%$22 Upper Bound Full 2,250,000 $C$22>=$C$27  Not Binding 557.960
$D$22 Upper Bound Heavy 500,000 $D$22>=3$D$27 _ Not Binding 200,000
$E£$22  Upper Bound "LITE" 1,000,000 $E$22>=3E$27 Not Binding 1,000,000
$F822  Upper Bound Full 1,750,000 $F$22>=§F$27  Not Binding 750,000
$G822  Upper Bound Light 800.000 $G$22>=$G$27 Not Binding 300,000
$H$22  Upper Bound Heavy 975,000 $H$22>=§H$27 Not Binding 475,000
$1$22  Upper Bound Naphtt 2,051,844 $1$22>=81$27 Not Binding 354,814
$J822  Upper Bound Import 250,000 $J$22>=3J$27  Not Binding 250,000
$K$22 Upper Bound Import 450,000 $K$22>=$K$27  Not Binding 450,000
$L$22  Upper Bound Alky-P 1,532,486 $L$22>=3L%27 Not Binding 282,486
$ME22 Upper Bound ETOH 7,339 $M$22>=8§M$27 Not Binding 7,339
$N$22  Upper Bound MTBE 402,975 $N$22>=3N$27 Not Binding 402,975
$0%22 Upper Bound import 375,000 $0$22>=50$27 Not Binding 63,092
$P§22 Upper Bound ETBE 72,279 $P$22>=$P$27  Not Binding 72,279
$Q822 Upper Bound N-buta 250,000 $Q$22>=$Q$27 Not Binding 250,000
$R$22  Upper Bound Xylene 75,000 $R$22>=§R$27 _Not Binding 24,647
$S8$22 Upper Bound & Cna, 217382 $5%22>=85%27 Not Binding 217382
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Microsoft Excel 4.0 Sensitivity Report
Worksheat: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/27/92 17:21

Changing Cells
Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease
$C$27 Variables Full 1403980 0 31.204558 0.140310904 0.042193044
- $D%$27 Variables Heavy 150000 0 34.3250138 1E+30 1.849448406
$ES$27 Variables "LITE" 1000000 0 29.71862667 0.923397905 1E+30
$F$27 Variables Full 500000 0 30.01460471 1E+30 0.676754705
$G$27 Variables Light 250000 0 30.51460471 1E+30 0.868953629
$H$27 Variables Heavy 250000 0 29.56438563 1E+30 0.624554158
'$1$27 Variables Naphtha 848515 0 24.687 0.071136503 1.469952101
$J$27 Variables imported 250000 0 31.454175 0.199462775 1E+30
$K$27 Variables imported 0 0 29.88278866 1E+30 0.087779465
$L$27 Variables Alky-Poly 625000 0 30.687 1E+30 0.362727277
$M$27 Variables ETOH 0 0 51.23913288 1E+430 14.62624421
$NS$27 Variables MTBE 402975 0 36.96 1.500000001. 1E+30
$0%$27 Variables Imported 219046 0 38.46 1.065049397 0.017132198
$P$27 Varables ETBE 72279 0 38.808 0.014778874 1E+30
$Q%27 Variables N-butane 250000 0 18.51525 12.42462487 1E+30
$R$27 Variables Xylene 49823 0 30.16440607 2.868761343 4.103352326
$5%27 Variables & Cnap 217382 0 24.069825 4.696867981 1E+30

Constraints

Final Shadow Constraint  Allowable Allowable

Cell Name Value Price R.H. Side Increase Deacrease
$V87 > Level 6,489,000 -3 0 161057.1924 1179.541671
$WS8 < Current Level 6,489,000 0 8111250 1E+30 1622250
$W3$9 < Current Level 1,807,450 0 5400000 1E+30 3592549.747
$W$10 < Current Level 3,125,442 0 4000000 1E+30 874558.2184
$W$11 < Current Level 417,327 0 973350 1E+30 556022.746
$W$12 < Current Level 1,800,613 0 2271150 1E+30 370537.3415
$W%$13 > Current Level 131,306 7 131305.636 28383.60311 2132.15606
$W$14 > Cumrent Level 550,747,684 0 0 14190861.69 1E+30
$W$15 > Current Level 616,455,000 0 0 7746850.955 119312.6737
$W$16 < Current Level 68,121,006 0 68134500 1E+30 13493.92605
$W$17 < Current Level 1,085,559 0 2141912.769 1E+30 1056354.15
$W$18 < Current Level 64,890 -69 64890 1706.354836 118.9289108
$W$19 < Current Level 30,694 0 48923.67906 1E+30 18229.8947
$C%$21 Lower Bound Full 150,000 0 0 1E+30 1253980.221
$0%21 Lower Bound Heavy 150,000 -2 0 2521.716 291457.2062
$E$21 Lower Bound "LITE" 250,000 0 0 1E+30 750000
$F$21 Lower Bound Full 500,000 -1 0 4549.477945 896529.1839
$G3$21_Lower Bound Light 250,000 -1 0 34323.22928 550000
$H$21 Lower Bound Heavy 250,000 -1 0 1949.608417 387137.6021
$1$21 Lower Bound Naphtha 125,000 0 0 1E+30 723514.7409
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$J$21 Lower Bound Imported 0 0 0 1E+30 250000
$K321 Lower Bound Imported 0 0 0 37911.33147 449999.1928
$L521 Lower Bound Alky-Poly 625,000 0 0 3773.212754 284810.6969
$M$21 Lower Bound ETOH 0 -15 0 B83481.26454 902.2052128
$N$21 Lower Bound MTBE 0 0 0 1E+30 402975
$0%21 Lower Bound Imported 0 0 0 1E+30 219046.1368
$P%$21 Lower Bound ETBE 0 0. 0 1E+30 72278.91156
$Q%21 Lower Bound N-butane 0 0 0 1E+30 250000
$R$21 Lower Bound Xylene 0 0 0 1E+30 49823.36381
$8%21 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
$C$22 Upper Bound Full 2,250,000 0 0 846019.7793 1E+30
$0$22 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,000,000 1 0 5211.991673 551377.2922
$F$22 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 725000 1E+30
$1$22 Upper Bound Naphtha 2,051,844 0 0 1203329.171 1E+30
$J$22 Upper Bound Imported 250,000 0 0 171140.7323 1079245.923
$K$22 Upper Bound Imported 450,000 0 0 450000 1E+30
§L$22 Upper Bound Alky-Poly 1,532,486 0 0 907486.25 1E+30
$M$22 Upper Bound ETOH 7,339 0 0 7338.551859 1E+30
$N$22 Upper Bound MTBE 402,975 2 0 155953.8632 219046.1368
$0$22 Upper Bound Imported 375,000 0 0 155953.8632 1E+30
$P$22 Upper Bound ETBE 72,279 0 0 4939.166543 42928.46171
$Q%22 Upper Bound N-butane 250,000 12 0 250000 310.4225048
$R$22 Upper Bound Xylene 75,000 0 0 25176.63619 1E+30
$5%$22 Upper Bound & Cnap 217382 5 0 217381.6262 7954.178251
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Catalytic Cracking and Hydrocracking

Naphtha
LCO
Distillate
C4

FCCN
FCCU Cap
H-C Cap
HOC Cap
H-0it Feed
Ares Feed
VRES Feed
VGO Feed
HGO Feed

LB
us

Solution
$31,832,527

Output

Naphtha
Light Hydrocrackate
LCO
~ Distillate
Butane & C4
FCCN
Ares
Vres

FCCU - VGO FCCU - HGO
Dist Mogas Hi-Sev Dist Mogas
9.25 8.66 6.90 9.41 8.95
0.00 0.00 0.00 0.00 0.00
0.54 0.21 0.16 0.54 0.21
0.00 0.00 - 0.00 0.00 0.00
0.12 0.17 0.22 0.12 0.17
0.32 0.59 0.55 0.32 0.59
1 1 1 1 1
0 0 0 0 0
0 (] 0 0 0
0 1] 0 0 0
-0.200 -0.200 -0.200 -0.200 -0.200
-0.150 -0.150 -0.150 -0.150 -0.150
-0.650 -0.650 -0.650 0.000 0.000
0.000 0.000 0.000 -0.650 -0.650
0 0 0 0 0
810000 2700000 1782000 810000 1350000
810000 1084792 ¢ 810000 0
Capacity Utilization
b/d :
217382 FCCU 49.72%
108691 Hydrocracker 100.00%
1026442 HOC 66.67%
384724
435004
1204002
-767246
-528470

Distillation Model

Hydrocracker - VGO

Hi-Sev
747

0.00
0.16
0.00
0.22
0.55

10 % ETOH in Gasoline Supply

Dist
16.49

0.15
-0.25
0.94
0.03
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

50000
431789

94804

Nap
9.04

1.08
-0.25
0.00
0.21
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

0
143930

27912

RES
7.39

0.10
0.00
0.65
0.03

-0.200
0.000
0.000

50000
287859

287859



Nap
B.67

1.08
-0.25
0.00
0.21
0.00
0

1

0

0
0.000
0.000
0.000
-0.750

0
115144

115144

HOC
Nap
10.64

0.12
0.00
023
0.17
0.48
0.00
0.00
1.00
-0.750
0.000
-0.250
0.000
0.000

0
168750

37500

HOC
Dist
11.68

0.07 >
0.00 >
0.47 >
0.08 >
0.35 >
0.00 <
0.00 <
1.00 <
-0.750 >
0.000 >
-0.250 >
0.000 >
0.000 >

0
112500

112500

Distiliation Model

Constraint

217,382
250,000
384,724
425,387
1,000,000
5,400,000
575,719
225,000
-112,500
-954,595
-760,728
-1,988,284
-2,406,150

9,637,116

3,410,511

10 % ETOH in Gasoline Supply



Microsoft Excel 4.0 Answer Report
Worksheet:
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Report Created: 8/27/92 17:55

Target Cell (Min)

Cell Name Qriginal Value _ Final Value
$A$55 Solution $35,409,309 $31,832,527

Adjustable Cells
Cell Name Original Value __ Final Value
$C854 Solution Dist 810000 810000
$0$54 Solution Mogas - 1586491 1064792
$E$54 Solution Hi-Sev 0 0
$F$54 Solution Dist 810000 810000
$G$54 Solution Mogas 0 0
$H354 Solution Hi-Sev 0 0
$1854 Solution Dist 50000 94804
$J$54 Solution Nap 52879 27912
$K$54 Solution RES 247621 287859
$L$54 Solution Dist 50000 50000
$M3$54 Solution Nap 100125 115144
$NE5S4 Solution Nap 37500 37500
$0%$54 Solution Dist 112500 112500

Constraints :
Cell Name Cell Value Formula Status Slack
$U$37 Naphtha Calculated Level 217,382 $U$37>=8Q$37 Binding 0
$U$38 LCO Calculated Level 1,026,442 $U$38>=3Q%538 Not Bindi 776,442
$U%$39 Distillate & Jet Calculated Level 384,724 $U$39>=$QS$39 Not Binding 384,724
$U3$40 Butane & C4 Calculated Level 435,004 $U$40>=3Q$40 Not Binding 9,617
$US41 FCCN Calculated Level 1,204,002 $U$41>=3Q8$41 Not Binding 204,002
$U$42 FCCU Cap Calculated Level 2,684,792 $U$42<=3Q$42 Not Binding 2,715,208
$U%43 H-C Cap Calculated Level 575,719 $U$43<=$Q$43 Binding 0
$U$44 HOC Cap Calculated Level 150,000 $U$44<=8Q3%44 Not Binding 75,000
$U$45 H-Oil Feed Calculated Level -112,500 $U$45>=$Q$45 Binding 0
$U$46 Ares Feed Calculated Level -767,246 $U$46>=3Q8$46 Not Binding 187,349
$U$47 VRES Feed Calculated Level -528,470 $U$47>=$Q347 Not Binding 232,259
$U$48 VGO Feed Calculated Level -1,310,652 3U$48>=$Q348 Not Binding 677,632
$U$49 HGO Feed Calculated Level -650,358 $U$49>=$Q$49 Not Binding 1,755,792
$C$52 UB Dist 810000 $C$52>=$C$54 Not Binding 810000
$D$52 UB Mogas 2700000 $D$52>=3D354 Not Binding 570416
$E$52 UB Hi-Sev 1782000 $E$52>=3E$54 Not Binding 1782000
$§F$52 UB Dist 810000 $F$52>=§F$54 Not Binding 810000
$G%52 UB Mogas 1350000 $G$52>=8G$54 Not Binding 1350000
$H$52 UB Hi-Sev 810000 $H$52>=$H$54 Not Binding 210000
$18§52 UB Dist 431789 $1$52>=§1$54 Not Binding 242182
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Not Binding

$J852 UB Nap 143930 $J$52>=3$J854 Not Binding 88106
$K$52 UB RES 287859 $K$52>=8K$54 Not Binding 287859
$L$52 UB Dist 115144 $L$52>=5L$54 Not Binding 15144
$M$52 UB Nap 115144 $M$52>=$M$54 Not Binding 115144
$N$52 UB Nap 168750 $N$52>=$N$54 Not Binding 93750
$0852 UB Dist 112500 $0§52>=$0854 Not Binding 112500
$C$54 Solution Dist 810000 $C$54>=8C351 Not Binding 810000
$D$54 Solution Mogas 1064792 $0$54>=30$51 Not Binding 1064792
$E$54 Solution Hi-Sev 0 $E$54>=8$E$51 Binding 0
$F$54 Solution Dist 810000 $F$54>=3F$51 Not Binding 810000
$G$54 Solution Mogas 0 $G$54>=8G$51 Binding 0
$H$54 Solution Hi-Sev 0 $H$54>=$H$51 Binding 0
$1$54 Solution Dist 94804 $1$54>=81851  Not Binding 44804
$J$54 Solution Nap 27912 $J$54>=8J851 Not Binding 27912
"$K$54 Solution RES 287859 $K$54>=$K$51 Not Binding 237859
$L$54 Solution Dist 50000 $L$54>=$L851 Binding 0
$M$54 Solution Nap 115144 $M$54>=M$51 Not Binding 115144
$N354 Solution Nap 37500 $N$54>=§N$51 Not Binding 37500
$08$54 Solution Dist 112500 $08$54>=30851 112500
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DSW-TEN.XLS

Changing Cells

Final Reduced Objective Allowable Allowable
Cell Name Value Cost Coefficient Increase  Decrease
$C354 Solution Dist 810000 - 0 9.250919506 13.01563535 1E+30
$0%54 Solution Mogas 1064792 0 8.659215776 0.295 1.725668767
$E$54 = Solution Hi-Sev 0 0 6.897995378 1E+30 0.300497644
$F$54 Solution Dist 810000 0 9.410919506 12.85563535 1E+30
$G854 Solution Mogas 0 0 8.954215776 1E+30 0.295
$H$54 Solution Hi-Sev 0 1 7.171995378 1E+30 0.574497644
$1854 Solution Dist 94804 0 16.49206725 0.36585 5.478158453
$J$54 Solution Nap 27912 0 9.0390735 107.3719057 0.365850001
$K$54 Solution RES 287859 0 7.38682125 5.772683101 1E+30
$L354 Solution Dist 50000 0 16.85791725 1E+30 0.36585
$M$54 Solution Nap 115144 0 8.6732235 0.365850001 1E+30
$N$54 Solution Nap 37500 0 10.63683751 2.886717799 7.173848748
$0%$54 Solution Dist 112500 0 11.6760469 7.173848748 1E+30

Constraints :

Final Shadow  Constraint Allowable Allowable
Cell Name Value Price R.H. Side increase Decrease
$US$37 Naphtha Calculated Leve 217,382 34 217381.6262 41667.43628 9366.373739
$U$38 LCO Calculated Level 1,026,442 0 250000 776441.5009 1E+30 .
$US39 Distillate & Jet Calculatec 384,724 41 0 196716.8585 11741.92877
$US40 Butane & C4 Calculatedl 435,004 0 425386.7525 9617.198801 1E+30
$U$41 FCCN Calculated Level 1,204,002 0 1000000 204002.3493 1E+30
$U$42 FCCU Cap Calculated Le 2,684,792 0 5400000 1E+30 2715207.883
$U$43 H-C Cap Calculated Leve 575,719 -17 575718.75 13034.743 38580.95952
3U%44 HOC Cap Calculated Lev 150,000 0 225000 1E+30 75000
$U$45 H-Oil Feed Calculated Le -112,500 4 -112500 28125 50583.30171
$U$46 Ares Feed Calculated Ler -767,246 0 -954595.3125 187349.389 1E+30
$U$47 VRES Feed Calculated L  -528,470 0 -760728.3634 232258.7645 1E+30
$US48 VGO Feed Calculated Le -1,310,652 0 -1988283.782 677632.1871 1E+30
$U349 HGO Feed Calculated Le -650,358 0 -2406149.6 1755791.787 1E+30
$C352 UB Dist 810000 13 0 596111.6923 29840.59912
$D$52 UB Mogas 2700000 0 0 1635207.883 1E+30
$E$52 UB Hi-Sev 1782000 0 0 1782000 1E+30
$F$52 UB Dist 810000 13 0 405420.9666 29840.59912
$G$52 UB Mogas 1350000 0 0 1350000 1E+30
$HE52 UB Hi-Sev 810000 0 0 810000 1E+30
$1$52 UB Dist 431789 0 0 336985.3676 1E+30
$J852 UB Nap 143930 0 0 116017.7574 1E+30
$K$52 UB RES 287859 6 0 120063.5991 42517.79212
$LE52° UB Dist 115144 0 0 65143.75 1E+30
$M3$52 UB Nap 115144 0 0 115143.75 27911.93008
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- $N$52 UB Nap 168750 0 0 131250 1E+30
$0$52 LB Dist 112500 7 0 112500 37500
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Winter Gasoline Blend : Ten Percent ETOH

Gasoline Composition

Naphthas Q"Vg,f;ates
16% '

Imports FCCN
4% 15%
Alky “ Tol/Xy
10% 1%

Butane
4%

Reformate
39%

8/27/92, 6:08 PM -



Winter Gasoline Blend

Obj. F'n. Values
($/bbi)

Constraint

Volume: LB
Voluma: UB
FCCN
Relormate
Olefins
Aromatics
Oxygen
MON

RON

RVP

Lt. Otefin Feed
Benzens
Ethanot

Lower Bound
Upper Bound

Objective Function

Variables

Mixing Values

Octane Values
RON

150,000
2,250,000

638441

Benzena
0.95%

.32

Reformala Reformate
Heavy

150000
150000
: 0
230769
750
130800

0
14175000
15735000
405000

¢

3000

[\]

150,000
500,000
2.164E+08

150000

Aromatics
25.00%

2071 30.01
Varlables
FCCN
“LITE” Full
1500000 500000
1500000 500000
0 909091
1704545 0
75000 145500
525000 146000
0 0
127500000 40350000
142500000 46050000
12000000 3550000
0 0
11250 7500
0 0
250,000 500,000
1,500,000 1,750,000
1500000 500000
Olefins Oxygen
68.92% 257%
85 g2
85 81

30.51

FCCN
Light
250000
250000
490196

99500
33750
23150000
2475000

3125

250,000
800,000

RVP
10.30

93
81

20% ETOH

29.56 24.69 31.45

FCCN SR 1G-1
Heavy WNaphtha Imported
250000 999020 450000
250000 ©99020 450000
408163 [ 0
4] 4] 0
41250 14985 45000
150750 69932 123750
0 0 9000
20325000 72029083 39150000
22975000 74927140 44100000
650000 11988342 4612500
0 0 (1]
5000 14985 2250
0 0 0
250,000 125000 337,500
975,000 2,002,820 450,000
250000 999029 450000

Oxygenate FCCN
920,008 1,000,000
1287T% 13.87%
82 75 68
81 3 a7

1G-2
imposted

350000
350000

0

0

38500
115500
7000
29400000
32375000
3675000
¢

2625

Q

262,500
350,000

350000

TolXy
75,000
1.04%

30.69

Aliy-Poly

652141
652141

0

0

32607
26086

0
59410074
60779571

4891060

749963
3261
0

625,000
1,532,486

652141

Reformate
2,288,441
NT4%

83
81

1896 Environmentel Standards

5124 3608 3821 3881 18.52
ETOH MTBE MTBE ETBE  N-bulane
Imported
21630 402975 375000 128403 250000
21630 402075 375000 128403 250000
0 0 0 0 0
o 0 0 0 25000
0 0 0 0 0
0 0 0 0 6750
7354 73341 60250 20150 0
1925070 41103450 36250000 13225466 22400000 .
2202780 47148075 43875000 15278911 23550000
497490 3143205 2025000 ©42013 13750000
0 317303 0 87947 0
0 0 0 0 0
21630 0 0 54527 0
21,630 302231 281,250 0 0
150,033 402975 375000 128403 250,000
21630 402075 375000 128403 250000
Bulane Alky Imports  Naphthas
250,000 652,141 800,000 1216410
347%  0.04% 11.10%  18.87%
108 197 17 119 Y]
89 102 102 103 80

8/20/92, 4:11 PM



Winter Gasoline Blend
30.16 24,07

Toluene/  Isomerale
Xylene & Cnep

75000 217382
75000 217382
1] 0
o 0
0 1522
T1475 3043
0 0

7567500 18042675
8272500 19564346

90000 2608580
o 0
5625 3269
0 0
0 0
75000 2173082
75000 217362
Subtotal
7,210,000
100.00%
110 90
101 83

<>z Level Cuient Level Constralnt in
Units/bbl
> 7,210,000 7,210,000 7210000
< 9,012,500 7,210,000 9012500
< 5,400,000 1,807,450 5400000
< 4,000,000 2,748,513 4000000
< 757,482 499,083 0.105
< 1,802,500 1,802,500 0.250
> 134,380 185,105 0.019
> 606,362,920 621,753,057 84.100
> 684,950,000 684,850,000 95.000
< 75,705,000 74,287,599 10.500
< 2,046,130 1,155,212 2046130
< 72,100 68,266 0.010
< 1,500,326 76,157 2.300E+01
3505111 Lowsr Bound Total
13700098 Upper Bound Tolal
Tota!l Mogas {b/d} Average Cosl ($/bbl}
1,210,000 $30.01
Avarage cosi ($/gal}
$0.715
Total ETOH Used
1,442,000
$34.26
Final
Octane
g5
B4

20% ETOH

Constraint

Volume: LB
Volume: UB
FCCN
Reformale
Olefins
Aromatics
Oxygen
MON

RON

RVP: Max
Light Olefin Feed
Benzene
ETOH Prod.

Average Cost of Motor Fual ($/bbl)

1896 Environmental Slandards
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Microsoft Excel 4.0 Answer Report

SAW-20.XLS

Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/28/92 15:50

Target Cell (Min)

Cell Name Onginal Value _ Final Value
$0%35 Objective Funclion Heavy  2.164E+08 2.164E+08
Adjustable Cells -

“Cell Name Original Value _ Final Value

$CS$27 Variables Full 638441 638441
$D$27 Variables Heavy 150000 150000

$E$27 Variables "LITE" 1500000 1500000

$F$27 Variables Full 500000 500000

$G$27 Variables Light 250000 250000

$H%$27 Variables Heavy 250000 250000

$1$27 Variables Naphtha 999033 999029

$J%$27 Variables Imported 450000 450000

$K$27 Variables Imported 350000 350000

$L8527 Variables Alky-Poly 652137 652141

$M3$27 Variables ETOH 21630 21630

$N$27 Variables MTBE 402975 402975

$0%$27 Variables Imported 375000 375000

$P%$27 Variables ETBE 128403 128403

$Q%$27 Varables N-butane 250000 250000

$R$27 Variables Xylene 75000 75000

$S%27 Variables & Cnap 217382 217382

Constraints
Cell Name Cell Value Formula Status Siack

$VS7__ > Level 7,210,000 $VS7<=$W$/ _ Not Binding __7.210,000
§WS$8 < Current Level 7.210,000 $W$8<=§Vv$8  Not Binding 1,802,500
$W3$9 < Current Level 1,807,450 $W3$9<=5V§9  Not Binding 3,592,550
$W$10 < Current Level 2,748,513 $W$10<=8Vv$10 Not Binding 1,251,487
$W$11 < Current Level 499,083 $W$11<=8V$11 Not Binding 258,399
$W$12 < Current Level 1,802,500 $W§12<=$Vv$12 Binding 0
$W$13 > Current Level 185,105 $W3$13>=3Vv$13 Not Binding 50,724
$WS14 > Current Level 621,753,057 $W$14>=§V$14 Not Binding 590,972,801
$W3$15 > Current Level 684,950,000 $W$15>=§V$15 Not Binding 684,950,000
$W$16 < Current Level 74,287,599 $W$16<=$V$16 Not Binding 1,417,401
$W$17 < Current Level 1,155,212 $W$17<=3V§17 Not Binding 940,655
$W$E18 < Current Level 68,266 $W$18<=3Vv$18 Not Binding 3,834
$W319 «< Current Level 76,157 $W$19<=$V§19 Not Binding 1,424,169
$C$21 Lower Bound Full 150,000 $C$21<=$C$27 Not Binding 1,126,882
$D$21 Lower Bound Heavy 150,000 $D$21<=30$27_Not Binding 150,000
$E$21 Lower Bound "LITE" 250,000 $E$21<=3E$27 - Not Binding 2,750,000
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/28/92 15:51

Changing Cells

- Final _ Reduced Objective  Allowable  Allowable
Cell Name Value Cost Coefficient Increase Decrease -
$C%27 Varables ?ull 638441 0 31.19580493 0.2190615 0.206108637
$D3%27 Variables Heavy 150000 0 34.31538542 1E+30 1.169512598
$E$27 Variables "LITE" 1500000 0 29.71029041 1.056055612 1E+30
$F$27 Variables Full 500000 0 30.00577808 1E+30 0.092357052
$G$27 Variables L_ight 250000 0 30.50577808 1E+30 0.170996996
$H$27 Variables Heavy 250000 0 29.55569141 1E+30 0.218492598
$1$27 Variables Naphtha 999029 0 24 687 0.248023057 0.631712397
$J$27 Variables Imported 450000 0 31.454175 0.416249991 1E+30
$K$27 Variables Imported 350000 0 29.88146625 0.10032343 1E+30
$L$27 Variables Alky-Poly. 652141 0 30.687 0.222235804 0.140482424
$M327 Variables ETOH 21630 0 51.24 1E+30 16.30217399
$N$27 Variables MTBE 402975 0 36.96 1.574417337 1E+30
$0827 Variables imported 375000 0 38.21 0.324417337 1E+30
$P$27 Variables ETBE 128403 0 38.808 0.380343033 1E+30
$Q8$27 Variables N-butane 250000 0 18.51525 12.52006585 1E+30
$R$27 Variables Xylene 75000 0 30.15594476 4.622481775 1E+30
$3$27 Variables & Cnap 217382 0 24.069825 5.613599903 1E+30

Constraints

“Final Shadow Constraint  Aliowable  Allowable

Call Name Value Prica R.H. Side Increase Decrease
§VE7 > Level 7,210,000 -31 0 23064.8863 207541.1538
$WS8 < Current Level 7,210,000 0 9012500 1E+30 1802500
$WSE9 < Current Level 1,807,450 0 5400000 1E+30 3592549.747
$W3$10 < Current Level 2,748,513 0 4000000 1E+30 1251486.665
$W$11 < Current Level 499,083 0 757482.3875 1E+30 258399.1359
$W312 < Current Level 1,802,500 -2 1802500 12913.28811 289849.4215
$W$13 > Current Level 185,105 0 134380.3653 50724.49538 1E+30
$W$14 > Current Level 621,753,057 0 0 15390127.7 1E+30
$W$15 > Cumrent Level 684,950,000 0 0 15888745.27 527215.1799
$W$16 < Current Leavel 74,287,599 0 75705000 1E+30 1417401.044
$W$17 < Current Level 1,155,212 0 2095867.173 1E+30 940655.1476
$W3$18 < Current Level 68,266 0 72100 1E+30 3833.731925
$W$19 < Current Level 76,157 0 1500326.158 1E+30 1424169.02
$C$21 Lower Bound Full 150,000 0 0 1E+30 488440.9058
$0%21 Lower Bound Heavy 150,000 -1 0 185409.007 340484.3011
$E$21 Lower Bound "LITE" 250,000 0 0 1E+30 1250000
$F$21 Lower Bound Full 500,000 0 0 645717.8872 65603.9658
$G$21 Lower Bound Light 250,000 0 0 1063060.898 35274.14111
$H$21 Lower Bound Heavy 250,000 0 0 108458.8153 516797.2365
$I1$21 Lower Bound Naphtha 125,000 0 0 1E+30 874028.5362
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$F$21 Lower Bound Full 500,000 $F$21<=$F$27 Not Binding 500,000
$G$21_Lower Bound Light 250,000 $G$21<=$G$27 Not Binding 250.000
$H$21 Lower Bound Heavy 250,000 $H$21<=5HS27 Not Binding 250,000
$1$21 Lower Bound Naphtha 125,000 $1$21<=8§1$27 _ Not Binding 1,873,057
$J%21 Lower Bound Imported 337,500 $J$21<=8J$27 Not Binding - 562,500
$K$21 Lower Bound Imported 262,500 $K$21<=§K$27 Not Binding 437,500
$L3$21 Lower Bound Alky-Poly 625,000 $L$21<=§L$27 Not Binding 679,283
$M$21 Lower Bound ETOH 21,620 $M$21<=$M$27 Not Binding 21,630
$N$21 Lower Bound MTBE 302,251 $N$21<=8N$27 Not Binding 503,719
$0%21 Lower Bound imported 281,250 $0%$21<=$08$27 Not Binding 468,750
$P$21 Lower Bound ETBE 0 $P$21<=$P$27 Not Binding 256,805
$Q%21 Lower Bound N-butane 0 $Q$21<=$Q%27 Not Binding 500,000
$R$21 Lower Bound Xylene 0 $R$21<=5R$27 Not Binding 150,000
$35%21 Lower Bound & Cnap 0 $5$21<=$8$27 Not Binding_ 434,763
$C$22 Upper Bound Full 2,250,000 $C$22>=$C$27 Not Binding 973,118
$D0%22 Upper Bound Heavy 500,000 $D$22>=$D$27 Not Binding 200,000
$E$22 Upper Bound "LITE" 1,500,000 $E$22>=3E$27 Not Binding 1,500,000
$F$22 Upper Bound Full 1,750,000 $F$22>=3F$27 Not Binding 750,000
$(G%22 Upper Bound Light 800,000 $G$22>=8G%$27 Not Binding 300,000
$H$22 Upper Bound Heavy 975,000 $H$22>=§HS$27 Not Binding 475,000
31522 Upper Bound Naphtha 2,002,820 $1$22>=$1$27  Not Binding 4,763
$J$22 Upper Bound Imported 450,000 $J$22>=8J$27 Not Binding 450,000
$K$22 Upper Bound Imported 350,000 $K$22>=$K$27 Not Binding 350,000
$L$22 Upper Bound Alky-Poly 1,532,486 $L$22>=§L527 Not Binding 228,204
$M$22 Upper Bound ETOH 150,033 $M$22>=§M$27 Not Binding 106,773
$N$22 Upper Bound MTBE 402,975 $N$22>=§N$27 Not Binding 402,975
$0§22 Upper Bound Imported 375,000 $0$22>=§0%$27 Not Binding 375,000
$P$22 Upper Bound ETBE 128,403 $P$22>=§P$27 Not Binding 128,403
$Q%22 Upper Bound N-butane 250,000 $Q$22>=$Q$27 Not Binding 250,000
$R$22 Upper Bound Xylene 75,000 $§R$22>=$R$27 Not Binding 75,000
$S%$22 Upper Bound & Cnap 217382 $5%822>=3S$27 Not Binding 217382
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$J%$21  Lower Bound imported 337,500 0 0 1E+30 112500
$K$21 Lower Bound Imported 262,500 0 0 1E+30 87500
$L%21_ Lower Bound Alky-Poly 625,000 0 0 1E+30 27141.3159
$M$21 Lower Bound ETOH 21,630 -16 0 149189.6923 15571.40187
$N$21 Lower Bound MTBE 302,231 0 0 1E+30  100743.75
30821 Lower Bound Imported 281,250 0 0 1E+30 93750
$P$21 Lower Bound ETBE 0 0 0 1E+30 128402.6158
$Q821 Lower Bound N-butane 0 0 0 1E+30 250000
$R$21 Lower Bound Xylene 0 0 0 1E+30 75000
$8%21 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
$C$22 Upper Bound Full 2,250,000 0 0 1611559.094 1E+30
$D$22 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,500,000 1 0 1250000 61530.57095
$F$22 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 725000 1E+30
$I$22  Upper Bound Naphtha 2,002,820 0 0 1003791.551 1E+30
$J$22 Upper Bound Imported 450,000 0 0 112500 36035.60637
$K$22 Upper Bound imported 350,000 0 0 87500 76575.66353
$L$22 Upper Bound Alky-Poly 1,532,486 0 0 880344.9341 1E+30
$M$22 Upper Bound ETOH 150,033 0 0 128402.6158 1E+30
$N$22 Upper Bound MTBE 402,975 2 0 100743.75 11753.00269
$0822 Upper Bound Imported 375,000 0 0 93750 11753.00269
$P$22 Upper Bound ETBE 128,403 0 0 128402.6158 11251.35839
$Q8$22 Upper Bound N-butane 250,000 13 0 250000 25158.70676
$R$22 Upper Bound Xylene 75,000 -5 0 75000 56759.163
$8%22 Upper Bound & Cnap 217382 6 0 217381.6262 30498.96371
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Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5.XLWIDISTC1.XL.S
Report Created: 8/28/92 16:02

Target Cell (Min)

DAW-20.XLS

~Cell Name Original Value _ Final Value
$AS$55 Solution $43,542,197 $43,542,186
Adjustable Cells .

“Cell Name Original Value  Final Value

$C%54 Solution Dist 810000 810000

- $D$54 Solution Mogas 1842228 1842228

$E$54 Solution Hi-Sev 0 0

$F$54 Solution Dist 810000 810000

$G$54 Solution Mogas 358317 358316

$H$54 Solution Hi-Sev 0 0

$1$54  Solution Dist 256283 256283

$J854 Solution Nap 5762 5762

$K$54 Solution RES 185376 185376

$L854 Solution Dist 50000 50000

$ME54 Solution Nap 124355 124355

$NE54 Solution Nap 37500 37500

$03%54 Solution Dist 112500 112500

Constraints :
Call Name Cell Vaiue Formula Status Slack

$US37 Naphtha Calculated Level 217,382 $U$37>=$Q$37_Binding 0
$US38 LCO Calculated Level 1,227,814 $U$38>=8Q$38 Not Binding 977,814
$US39 Distillate & Jet Calculated Level 469,901 $U$39>=30Q%39 Not Binding 469,901
$US40 . Butane & C4 Calculated Level 629,705 $U$40>=$Q%40 Not Binding 203,874
3US41 FCCN Calculated Level 1,874,096 $U$41>=3Q3%41 Not Binding 874,096
$U$42 FCCU Cap Calculated Level 3,820,543 $U$42<=$Q%$42 Not Binding 1,579,457
$U343 H-C Cap Calculated Level 621,776 $U$43<=5Q$43 Binding 0
$U$44 HOC Cap Calculated Level 150,000 $U$44<=5Q%44 Not Binding 75,000
$US45 H-Oil Feed Calculated Level -112,500 $U$45>=5Q%45 Binding 0
$US46 Ares Feed Calculated Level -912,409 $U$46>=5Q%46 Binding 0
$US47 VRES Feed Calculated Level 713,168 $U$47>=$Q3$47 Not Binding 18,449
$U$48 VGO Feed Calculated Level -1,920,482 $U$48>=3Q%48 Binding 0
$U849 HGO Feed Calculated Lavel -890,172 $U$49>=$Q%49 Not Binding 1,398,466
$C8%52 UB Dist 810000 $C$52>=$C$54 Not Binding 810000
$D$52 UB Mogas 2700000 $D852>=8D%54 Not Binding 984455
$E$S52 UB Hi-Sev 1782000 $E$52>=3E$54 Not Binding 1782000
$F$52 UB Dist 810000 $F$52>=5F354 Not Binding 810000
$G$62 UB Mogas 1350000 $G$52>=8G$54 Not Binding 633369
$HSE52 UB Hi-Sev 810000 $H$52>=§H$54 Not Binding 810000
$I$52 UB Dist 466332 $1$52>=3%1$54 Not Binding 46235
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$J852 UB Nap 155444 $J852>=8J%54 Not Binding 143920
$K852 UB RES 310888 $K$52>=3K354 Not Binding 59863
$L$52 UB Dist 124355 $L852>=3.354 Not Binding 24355
$M$52 UB Nap 124355 $M352>=3M$54 Not Binding 124355
$NE52 UB Nap 168750 $N$52>=EN$54 Not Binding 93750
$0352 UB Dist 112500 $0852>=80%54 Not Binding 112500
$C354 Solution Dist 810000.$C854>=8C%$51 Not Binding 810000
$D$54 Solution Mogas 1842228 $D$54>=3D$51 Not Binding 1842228
$E$54 Solution Hi-Sev 0 $E$54>=%E$51 Binding 0
$F$54 Solution Dist 810000 $F$54>=§F$51 Not Binding 810000
$G$54 Solution Mogas 358316 $G$54>=8(GS51 Not Binding 358316
$H$54 Solution Hi-Sev 0 $H$54>=§H$51 Binding 0
$1$54 Solution Dist 256283 $1$54>=31$51  Not Binding 206283
$J854 Solution Nap 5762 $J$54>=8J851 NotBinding 5762
$K$54 Solution RES 185376 $K$54>=§KE51 Not Binding 135376
$L854 Solution Dist 50000 $L354>=§L$51 Binding 0
$M$54 Solution Nap 124355 $ME54>=8M$51 Not Binding 124355
$N$54 Solution Nap 37500 $N$54>=3N$51 Not Binding 37500
$0854 Solution Dist 112500 $0$54>=80%51 Not Binding 112500
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Microsoft Excel 4.0 Sensitivity Report

DSW-20.XLS

Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/28/92 16:02

Changing Cells

Final Reduced Objective Allowabie Allowable

Cell Name Value Cost Coefficient Increase Decrease
$C854 Solution Dist 810000 0 9.248094985 15.59223239 1E+30
$0%54 Solution Mogas 1842228 0 8.654008065 0.295 0.022070001
$E$54 Solution Hi-Sev 0 1 6.893202662 1E+30 0.691610019
$F$54 Solution Dist 810000 0 9.408094985 15.72723239 1E+30
$G$54 Solution Mogas 358316 0 8.949008065 0.022070001 0.295
$H$54 Solution Hi-Sev 0 1 7.167160511 1E+30 0.670681937
$18$54 Solution Dist 256283 0 16.49206725 0.025465385 5.682612314
$J854 Solution Nap 5762 0 9.039073503 111.3792014 0.706234632
$K$54 Solution RES 185376 0 7.38682125 5.088129105 1E+30
$L854 Solution Dist 50000 0 16.85791725 1E+30 0.025465385
$M$54 -Solution Nap 124355 0 8.6732235 0.706234632 1E+30
$N$54 Solution Nap 37500 0 10.63260_9_7 3 5.636320639 8.653367035
$0854 Solution Dist 112500 0 11.67295758 8.653367035 1E+30

Constraints .

'Final _Shadow  Constraint  Allowable  Aliowable

Cell Name Value Price R.H. Side Increase Decrease
$US37 Naphtha Calculated Level 217,382 42 217381.6262 26130.05902 5666.324834
$U$38 LCO Calculated Level 1,227,814 0 250000 977813.9185 1E+30
$US39 Distillate & Jet Calculated L 469,901 49 0 26411.0274 64694.61809
3U$40 Butane & C4 Calculated Len 629,705 0 425831.2163 203873.9081 1E+30
$U%41 FCCN Calculated Level 1,874,096 0 1000000 B874085.5176 1E+30
$US42 FCCU Cap Calculated Leve 3,820,543 0 5400000 1E+30 1579456.75
$U$43 H-C Cap Calculated Level 621,776 -23 621776.25 51142.21388 54600.52345
$US44 HOC Cap Calculated Level 150,000 0 225000 1E+30 75000
$U$45 H-OQil Feed Calculated Leve -112,500 8. -112500 28125 39742.55462
$U$46 Ares Feed Calculated Level -912,409 7 -912409.125 94978.39721 111232.5085
$U$47 VRES Feed Calculated Lew -713,168 0 -731616.6129 18448.65503 1E+30

$U$48 VGO Feed Calculated Leve -1,920,482

0 -1920482.057 644594.8895 232905.1105

$U$49 HGO Feed Calculated Leve -890,172 0 -2288637.2 1398465.652 1E+30
$CS$52 UB Dist 810000 16 0 80033.41635 196044.2972
$D3$52 UB Mogas 2700000 0 0 857772.3046 1E+30
$E$52 UB Hi-Sev 1782000 0 0 1782000 1E+30
$F$52 UB Dist 810000 - 16 0 80033.41635 126715.0225
$G$52_UB Mogas 1350000 0 0 991684.4453 1E+30
$H$52 UB Hi-Sev 810000 0 0 810000 1E+30
$1$52 UB Dist 466332 0 0 210048.7016 1E+30
$J852 UB Nap 155444 0 0 149682.1422 1E+30
$K$52 UB RES 310888 0 0 125512.5313 1E+30
$L$52 UB Dist 124355 0 0 74355.25 1E+30

UB Nap 124355 1 0 73794.62008 5761.92033

$M852
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$N$52 UB Nap 168750 0 0 131250 1E+30
$0%52 UB Dist 112500 9 0 895042.24738 37500

Page 2



Winter Gasoline Blend 20% ETOH

Gasoline Composition

Oxygenates
Naphth xy9
privia 13%
FCCN
\ 14%
TolUXy
1%
3% Reformate

32%
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Winter Gasoline Blend 30% ETOH 1996 Environmenial Standards

Obj. F'n. Valuss 31.18 34.30 29.70 30.00 30.50 2955 24.69 31.45 2088 30.69 51.24 36.96 3s.21 38.81 18.52
{$/bbl}) Variables
Reformate Reformate Reformate  FCCN FCCN . FCCN SR 1G-1 1G-2 Alky-Poly ETOH MTBE MTBE ETBE  N-butane

Constralnt Full Heavy "LITE" Full Light Heavy  Naphtha Imported Imported Imported
Volume: LB 150000 150000 677122 500000 250000 477816 501555 337500 262500 625000 22712 02231 281250 0 250000
Volume: UB 150000 150000 677122 500000 250000 4778t6 501555 337500 262500 625000 2712 302231 281250 )] 250000
FCCN 1] 0 0 809091 490196 760107 0 0 - 0 0 0 o 0 0 1]
Reformale 185185 230769 760457 0 0 0 1] 0 0 0 o )] 0 0 25000
Oflefins 1050 150 33856 145500 ' 99500 78840 7523 33750 20875 31250 0 0 1] 0 1]
Aromalics 93900 130800 236093 146000 33750 208123 35109 92813 86625 25000 ] 0 1] 0 6750
Oxygen o 0 0 (1) 1] 0 0 6750 5250 0 1722 55006 51188 0 0
MON 13110000 14175000 57555360 40350000 20200000 38846404 38613523 29362500 22050000 56037500 2021324 30827588 28687500 0 22400000
RON 14855000 15735000 64326569 46050000 23150000 43911249 37616633 33075000 24281250 58250000 2407418 35361056 32908250 0 23550000
RVP 1500000 405000 5416976 3550000 2475000 1242320 6018661 3459375 2756250 4687500 522365 2357404 2103750 0 13750000
Lt. Olefin Feed 0 0 0 0 0 0 0 0. 0 718750 0 2371977 0 0 [+
Benzene 1500 3000 5078 7500 A5 9558 7523 1688 1960 3125 1] 0 4] 0 0
Ethanol 0 0 0 0 - 0 1] 1] 1] [ 0 2712 0 0 ] 0
Lowear Bound 150,000 150,000 250,000 500,000 250,000 250,000 125000 337,500 252,500 625,000 22,712 302,231 281,250 o 1]
Upper Bound 2,250,000 500,000 1,500,000 1,750,000 800,000 975000 1,853,706 450,000 350,000 1,532,486 150,033 402,915 375000 127,324 250,000
Objective Function 1.500E +08
Varables 150000 150000 877122 500000 250000 477816 501555 337500 262500 625000 22712 302231 281250 0 250000
Mixing Values Benzene Aromatics  Olefins Oxygen RVP Oxygenate FCCN Tol’Xy Reformate Butane Alky Imports  Naphthas

1.00% 24.15% 9.16% 2.40% 10.50 606,183 1,227,816 41,933 977122 250,000 625000 600,000 718937

1201%  24.33% 0.83% 19.36% 495% 12.38% 11.89%  14.24%

Oclane Values
RON 28 105 95 92 3 92 75 98 k] 83 106 117 117 118 94
MON a7 85 85 81 a1 a1 73 87 84 o1 a9 102 102 103 80

1 8/31/92, 10:11 AM



Winter Gasoline Blend
30.15 2407

Toluene/  isomerate
Xylane & Cnap

41833 217382

41933 217382

0 ¢

G 0

0 1522

39962 3043

0 0

4231037 18042875

4625207 19564346

50320 2608580

0 0

145 3261

0 0

o (1]

75,000 217382

41933 217382
Subtotal

5,047,000

100.00%

110 80

101 83

<,>= Level Current Level

> 5,047,000 5,047,000
< 8,308,750 5,047,000
< 5,400,000 2,179,354
< 4,000,000 1,210,411
< 541,182 462 416
< 1,261,750 1,218,867
> 81,120 125,915
> 424,670,929 435,410,419
> 479,465,000 479,465,000
< 52,993,500 52,893,500
< 1,752,654 956,727
< 50,470 50,470
< 1,500,326 22,112

3506193 tower Bound Total
13658093 Upper Bound Total

Tolal Mogas (b/d)
5,047,000
Final
Octane
95
84

30% ETOH
Constralnt in Constraint
Units/bbi
5047000  Volume: LB
6308750  Volume: UB
5400000 FCCN
4000000  Rseformate
0107  Olefins
0.250  Aromalics
0.018  Onygen
84.143 MON
95000 RON
10.500 RVP: Max
1752654  Light Olefin Feed
0010 Benzene
2.300E+01 ETOH Pmod.
Averege Cost {$/bbl)
$20.90
Average cost ($/gal)
$0.712
Total ETOH Used
2,163,000
Average Cost of Motor Fuef {$/bbl)
$38.30

1696 Environmental Standands

8/31/92, 10:11 AM



Microsoft Excel 4.0 Answer Report

SAW-30.XLS

Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/31/92 9:45

Target Cell (Min)

Coll Name Original Value _ Final Value
$D$25 Objective Function Heavy  1.500E+08 1.509E+08
Adjustable Cells .
Cell Name Original Value Final Value
$C%27 Variables Full 150000 150000
$D%$27 Variables Heavy 150000 150000
$ES$27 Variables "LITE" 677122 677122
$F$27 Variables Full 500000 500000
$G3$27 Variables Light 250000 250000
$H$27 Variables Heavy 477816 477816
$1$27 Variables Naphtha 501555 501555
$J$27 Variables Imported 337500 337500
$K$27 Variables Imported 262500 262500
$L327 Variables Alky-Poly 625000 625000
$M$27 Variables ETOH 22712 22712
$N$27 Variables MTBE 302231 302231
$08%27 Variables Imported 281250 281250
$P$27 Variables ETBE 0 0
$Q827 Variables N-butane 250000 250000
$R$27 Variables Xylene 41933 41933
$8$27 Variables & Cnap 217382 217382
Coﬂraints
Cell Name Cell Value Formuia Status Slack
V87 = Level 5,047,000 $VE7<=3W37  Not Binding 5,047,000
$Ws8 < Curmrent Level 5,047,000 $W$B<=FVE8 Not Binding 1,261,750
$W§9 < Cumrent Level 2,179,394 $W$9<=8V$9 Not Binding 3,220,606
$W§10 < Current Level 1,210,411 $W3$10<=3Vv$10 Not Binding 2,789,589
$W$11 < Current Level 462,416 $W$11<=3V$11 Not Binding 78,767
$W$E12 < Current Level 1,218,867 $WS12<=5V$12 Not Binding 42 883
$W$13 > Current Level 125,915 $W§13>=8Vv$13 _Not Binding 34,795

$W$14 > Current Level

435,410,419 SWS14>=5V$14

Not Binding 413,931,438

$W$15 > Current Level

479,465,000 $W$15>=3Vv§15

Not Binding 479,465,000

$W3S16 < Current Level

52,993,500 $W$16<=§V3$16

$W$17 < Current Level

956,727 3W$17<=§V$17

$W3E18 < Current Level

50,470 $W3$18<=§Vv$18

$WE19 < Current Level

22,712 $W919<=8Vv$19

$C$21 Lower Bound Full

150,000 $C$21<=8C827

$D$21 _Lower Bound Heavy

150,000 $D$21<=§D$27

$E$21 Lower Bound "LITE"

250,000 $E$21<=5ES$27

Page 1

Binding 0
Not Binding 795,927
Binding 0
Not Binding 1,477,615
Not Binding 150,000
Not Binding 150,000
Not Sinding 1,104,244



SAW-30.XLS

$F$21 Lower Bound Full 500,000 $F$21<=$F$27 Not Binding 500,000
$G$21_Lower Bound Light 250,000 $G$21<=$G$27_ Not Binding 250,000
$H$21 Lower Bound Heavy 250,000 $H$21<=3H$27 Not Binding 705,631
$1$21 Lower Bound Naphtha 125,000 $1$21<=51$27 _ Not Binding 878,110
$J521 Lower Bound Imported 337,500 $J521<=8J$27 _ Not Binding 337,500
$K$21 Lower Bound Imported - 262,500 $K$21<=$K$27 Not Binding 262,500
§L$21 Lower Bound Alky-Poly 625,000 $L$21<=5L$27 Not Binding 625,000
$M$21 Lower Bound ETOH 22,712 $M$21<=5M$27 Not Binding 22,712
EN$21 Lower Bound MTBE 302,231 $N$21<=§N$27 Not Binding 302,231
$0%21 Lower Bound Imported 281,250 $0$21<=50%$27 Not Binding 281,250
$P$21 Lower Bound ETBE 0 $P$21<=$P$27 Binding 0
$Q821 Lower Bound N-butane 0 $Q$21<=$Q$27 Not Binding 500,000
$R$21 Lower Bound Xylene 0 $R$21<=$R$27 Not Binding 83,866
$S%21 Lower Bound & Cnap 0 $8$21<=$5$27 Not Binding 434,763
$C$22 Upper Bound Full 2,250,000 $C$22>=$C$27 Not Binding 1,950,000
§D$22 Upper Bound Heavy 500,000 $D$22>=$D$27 Not Binding 200,000
$E$22 Upper Bound "LITE" 1,500,000 $E$22>=$E$27 Not Binding 145,756
$F$22 Upper Bound Full 1,750,000 $F$22>=5F$27 Not Binding 750,000
$G$22_Upper Bound Light 800,000 $G$22>=3G$27 Not Binding 300,000
$H$22 Upper Bound Heavy 975,000 $H$22>=§H$27 Not Binding 19,369
$1$22 Upper Bound Naphtha 1,963,796 $1$22>=$1$27 __ Not Binding _ 950,686
$J822. Upper Bound Imported 450,000 $J$22>=$J$27 Not Binding 225,000
$K$22 Upper Bound Imported 350,000 $K$22>=3K$27 Not Binding 175,000
$L$22 Upper Bound Alky-Poly 1,532,486 $L$22>=§L$27  Not Binding 282,486
$M822 Upper Bound ETOH 150,033 $M$22>=$M$27 Not Binding 104,610
$N$22 Upper Bound MTBE 402,975 $N$22>=FN$27 Not Binding 201,488
$0%22 Upper Bound Imported 375,000 $0$22>=$0$27 Not Binding 187,500
$P$22 Upper Bound ETBE 127,321 $P$22>=$P$27 Not Binding 127,321
$Q%22 Upper Bound N-butane 250,000 $Q3$22>=$Q$27 Not Binding 250,000
$R$22 Upper Bound Xylene 75,000 $R$22>=8R$27 Not Binding 8,866
$S822 Upper Bound & Cnap 217382 $5%22>=$5%27 Not Binding 217382

Page 2



SSW-30.XLS

Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Created: 8/31/92 9:46

Changing Cells

Final Reduced Objective Allowable Aliowable

Cell Name Value Cost Coefficient Increase Decrease
$C$27 Variables Full 150000 0 31.18634299 1E+30 1.544039045
$0%$27 Variables Heavy 150000 0 34.30497729 1E+30 2.346779888
$E$27 Variables "LITE" 677122 0 29.70127904 1.032458358 (.25806918
$F$27 Variables Full 500000 0 29.99623663 1E+30 1.075906547
$G3$27 Variables Light 250000 0 30.49623663 1E+30 1.929977854
$H$27 Variables Hea 477816 0 29.54629308 0.182265251 1.147077383
$1$27  Variables Naphtha 501555 0 24.687 4.195209979 0.678659924
$J827 Variables Imported 337500 0 31.454175 1E+30 1.523134383
$K$27 Variables Imported 262500 0 29.88146625 1E+30 1.175118851
$L$27 Variables Alky-Poly 625000 0 30.687 1E+30 1.074538148
$MS27 Variables ETOH 22712 0 51.24 1E+30 22.21439444
$N$27 Variables MTBE 302231 0 36.96 1E+30 2.671251816
$0%$27 Variables Imported 281250 0 38.21 1E+30 3.921251817
$P$27 Variables ETBE 0 0 38.80858421 1E+30 3.55523767
$Q$27 Variables N-butane 250000 0 18.51525 1.555717016 1E+30

$R$27 Variables Xylene 41933 0 30.14679822 3.776970735 1.280610182
$5%27 Variables & Cnap 217382 0 24 069825 3.42446689 1E+30

Constraints
“Final Shadow Constraint  Allowable  Allowable
Cgll Name Value Price R.H. Side Increase Decrease

$V87 > Level 5,04?,000 -32 0 96995.18947 63613.20896
$W$E8 < Current Level 5,047,000 0 6308750 1E+30 1261750
$WS$9 < Current Level 2,179,394 0 5400000 1E+30 3220605.994
$W$10 < Curmrent Level 1,210,411 0 4000000 1E+30 2789588.775
$W$11 < Current Level 462, 416 0 541182.3875 1E+30 78766.72426
$W$12 < Current Level 1,218,867 0 1261750 1E+30 42882.702
$W$13 > Current Level 125,915 0 91120.3653 34795.1322 1E+30

- $W814 > Current Level 435,410,419 0 0 10739490.55 1E+30
$W3$15 > Current Level 479,465,000 0 0 2911999.224 3692765.969
$W$16 < Current Level 52,993,500 0 52993500 1162231.223 987782.689
$W817 < Curmrent Level 956,727 0 1752653.584 1E+30 795926.6973
$W$18 < Current Level 50,470 -57 50470 2188.836626 2775.708639
$WH19 < Current Level 22,712 0 1500326.158 1E+30 1477614.658
$C$21 Lower Bound Eull 150,000 -2 0 263839.345 127018.7069
$D0$21 Lower Bound Heavy 150,000 -2 0 219764.3628 226721.217
$E$21 Lower Bound "LITE" 250,000 0 0 1E+30 427121.9921
$F321 Lower Bound Full 500,000 -1 0 422583.4061 350431.0989
$G$21 Lower Bound Light 250,000 -2 0 323109.1858 198845.7702
$H$21 Lower Bound Heavy 250,000 0 0 1E+30 227815.5491
$1$21  Lower Bound Naphtha 125,000 0 0 1E+30 376555.1085
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SSW-30.XLS

$J821 Lower Bound imported 337,500 -2 0 445916.5818 112500
$K$21 Lower Bound Imported 262,500 -1 0 634975.4656 87500
$L$21 Lower Bound Alky-Poly 625,000 -1 0 137304.2502 456517.1363
$M$21 Lower Bound ETOH 22,712 .22 0 72796.39042 95655.19006
$N$21 Lower Bound MTBE 302,231 -3 0 89715.7966 100743.75
$0%21 Lower Bound Imported 281,250 -4 0 89715.79661 93750
$P$21 Lower Bound ETBE 0 -4 0 70016.25192 127321.0727
$Q%21 Lower Bound N-butane 0 0 0 1E+30 250000
$R$21 Lower Bound Xylene 0 0 0 1E+30 41932.97409
$5%21 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
- $C$22 Upper Bound Full 2,250,000 0 0 2100000 1E+30
$0%$22 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,500,000 0 0 822878.0079 1E+30
$F$22 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 497184.4509 1E+30
$1$22  Upper Bound Naphtha 1,953,796 0 0 1452241.154 1E+30
$J$22 Upper Bound Imported 450,000 0 0 112500 1E+30
$K$22 Upper Bound Imported 350,000 0 0 87500 1E+30
$L.522 Upper Bound Alky-Poly 1,532,486 0 0 907486.25 1E+30
$M322 Upper Bound ETOH 150,033 0 0 127321.1158 1E+30
$N$22 Upper Bound MTBE 402,975 0 0 100743.75 1E+30
$0%22 Upper Bound imported 375,000 0 0 93750 1E+30
$P$22 Upper Bound ETBE 127,321 0 0 127321.1158 1E+30
$Q%22 Upper Bound N-butane 250,000 2 0 26690.49558 24563.56063
$R$22 Upper Bound Xylene 75,000 0 0 33067.02591 1E+30
$5%22 Upper Bound & Cnap 217382 3 0 194133.2816 246184.3979
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Winter Gasoline Blend

Catalytic Cracking and Hydrocracking

Naphtha
LCO
Distillate
C4

FCCN
FCCU Cap
HOC Cap
H-Oil Feed
Ares Feed
VRES Fecd
VGO Feed
HGO Feed

LB
us

Solution
$43,002,995

Output

Naphtha

Light Hydrocrackate
LCO

Distillate

Buiane & C4

FCCN

Ares

Vres

Distillation Model

FCCU - VGO FCCU - HGO Hydrocracker - VGO r
Dist Mogas Hi-Sev Dist Mogas Hi-Sev Dist Nap RES
9.25 8.65 6.89 9.41 8.94 7.16 16.49 9.04 7.39
0.00 ¢.00 0.00 0.00 0.00 0.00 0.15 1.08 0.10
0.54 0.21 0.16 0.54 .21 0.16 -0.25 -0.25 0.00
0.00 0.00 0.00 0.00 0.00 0.00 _ 0.94 0.00 0.65
0.12 0.17 0.22 0.12 0.17 0.22 0.03 0.21 0.03
0.32 0.59 0.55 0.32 0.59 0.55 0.00 .00 0.00
1 1 1 1 1 1 0 0 0
0 0 0 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0
0 0 o 0 o 0 0 0 0
-0.200 -0.200 -0.200 -0.200 -0.200 -0.200 0.000 0.000 -0.800
-0.150 -0.150 -0.150 -0.150 -0.150 -0.150 -0.250 -0.250 -0.200
-0.650 -0.650 -0.650 0.000 0.000 0.000 -0.750 -0.750 0.000
0.000 0.060 0.000 -0.650 -0.650 -0.650 0.000 0.000 0.000
0 0 0 0 0 . 0 50000 0 50000
810000 2700000 1782000 1350000 1890000 1350000 483604 161201 322403
810000 1503401 0 1350000 0 0 297197 0 171928
Capacity Utilization
b/d
217382 FCCU 67.84%
108691 Hydrocracker 100.00%
1363895 HOC 66.67%
499618 '
574497
1635582
-870223
-695695

30% ETOH

- HGO
Dist
16.86

0.15
-0.25
0.94
0.03

0.000
0.000
0.000
-0.750

50000
225682

50000



Winter Gasoline Blend

Nap
8.67

1.08
-0.25
0.00
0.21
0.00
0

1

0

0
0.000
0.000
0.000

-0.750

0
161201

125680

HOC
Nap
10.63

0.12
0.00
0.23
0.17
0.48
0.00
0.00
1.00
-0.750
0.000
-0.250
0.000
0.000

0
168750

37500

HOC
Dist
11.67

0.07 >
0.00 >
047 >
0.08 >
035>
0.00 <
0.00 <
1.00 <
-0.750 >
0.000 >
-0.250 >
0.000 >
0.000 >

112500

112500

Constraint

217,382
250,000
499,618
554,499
1,227,816
5,400,000
644,805
225,000
-112,500
-870,223
-702,505
-1,852,680
-2,171,125

11,517,341

4,458,206

Distiltation Model

30% ETOH



Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/31/92 9:56

Target Cell (Min)

DAW-30.XLS

Cell Name ~Original Vaiue . Final Value
$AS55 Soiution $43,002,995  $43,002.995
Adjustable Cells
Cell Name Original Vaiue  Final Value

$C$54 Solution Dist 810000 810000

$D854 Solution Mogas 1503401 1503401

$E$54 Solution Hi-Sev 0 0

$F$54 Solution Dist 1350000 1350000

$G854 Solution Mogas 0 0

$H$54 Solution Hi-Sev 0 0

$1$54 Solution Dist 297197 297197

$J$54 Solution Nap 0 0

$K$54 Solution RES 171928 171928

$L854 Solution Dist 50000 50000

$M$54 Solution Nap 125680 125680

$N$54 Solution Nap 37500 37500

$0%$54 Solution Dist 112500 112500

Constraints

“Cell Name Cell Vaiue Formula Status Siack
$US$37 Naphtha Calculated Level 217,382 $U$37>=8Q%37 Bindi 0
$U$38 LCO Calculated Level 1,363,895 $U$38>=$Q$38 Not Binding 1,113,805
$US39 Distillate & Jet Calculated Level 499,618 $U$39>=$Q%39 Not Bindi 499,618
$US40 Butane & C4 Calculated Level 574,497 $U$40>=3Q%$40 Not Bindi 19,999
$US41 FCCN Calculated Level 1,635,582 §U$41>=3Q%41 Not Binding 407,766
$US42 FCCU Cap Calculated Level 3,663,401 $US42<=3Q$42 Not Binding 1,736,599
$U$43 H-C Cap Calculated Level 644,805 $U$43<=30Q%43 Binding 0
$U$44 HOC Cap Calculated Level 150,000 $U344<=3Q%44 Not Binding 75,000
$U845 H-Oil Feed Calculated Level -112,500 $U$45>=3Q%45 Binding 0
$US46 Ares Feed Calculated Level -870,223 $U$46>=$Q%46 Bindi 0
SU$47 VRES Feed Calculated Level -695,695 $U$47>=3Q847 Not Bindin 6,810
$U$48 VGO Feed Calculated Level -1,726,608 $U$48>=$Q%$48 Not Bindi 126,072
$U$49 HGO Feed Calculated Level -1,009,260 $U$49>=3Q%$43 Not Bindi 1,161,865
$C8$52 UB Dist 810000 $C$52>=$C354 Not Binding 810000

$D$52_UB Mogas

2700000 $D$52>=3D$54 Not Binding 306803

SE$52 UB Hi-Sev 1782000 $E$52>=3E$54 Not Binding 1782000
$F$52 UB Dist 1350000 $F$52>=$F$54 Not Binding 1350000
$G$52 UB Mogas 1890000 $G$52>=8G$54 Not Binding 1890000
$H$52 UB Hi-Sev 1330000 $H$52>=gHE54 Not Binding 1350000
$1$52 UB Dist 483604 $1$52>=81$54  Not Binding 1107¢0
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$J$52 UB Nap 161201 $J$52>=5J$54 Not Binding 161201
$K$52 UB RES 322403 $K$52>=§K$54 Not Binding 21454
$L$52 UB Dist 225682 $L.$52>=3L$54 Not Binding 125682
$M$52 UB Nap 161201 $M852>=§M354 Not Binding 90159
$NE52 UB Nap 168750 $N$52>=8N$54 Not Binding 93750
$0852 UB Dist 112500 $0$52>=30%54 Not Binding 112500
$C854 Solution Dist 810000 $C$54>=5C$51 Not Binding 810000
$D$54 Solution Mogas 1503401 $D$54>=80$51 Not Binding 1503401
$E$54 Solution Hi-Sev 0 $E$54>=$E$51 Binding 0
$F$54 Solution Dist 1350000 $F$54>=§F$51 Not Binding 1350000
$G354 Solution Mogas 0 $G$54>=$G$51 Binding 0
$H$54 Solution Hi-Sev 0 $H$54>=§H$51 Binding 0
31854 Solution Dist 297197 $1$54>=81851  Not Binding 247197
$J$54 Solution Nap 0 $J$54>=8J$§51 Binding 0
$K$54 Solution RES 171928 $K$54>=$K$51 Not Binding 121928
$L854 Solution Dist 50000 $L.354>=5L851 Binding 0
$M$54 Solution Nap 125680 $M$54>=8M$51 Not Binding 125680
$NE54 Solution Nap 37500 $N$54>=3N$51 Not Binding 37500
$0%$54 Solution Dist 112500 $0%$54>=5$0%51 Not Binding 112500
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Microsoft Excel 4.0 Sensitivity Report

DSW-30.XLS

Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/31/92 9:56

Changing Cells

- Final  Reduced Objective  Allowable  Allowable

Cell Name Value Cost Coefficient increase Decrease
$C%$54 Solution Dist 810000 0 9.245041721 15.04946643 1E+30
$D$54 Solution Mogas 1503401 0 8.64837861 0.295030664 3.323494499
$E$54 Solution Hi-Sev 0 1 6.88791275 1E+30 0.610096796
$F$54 Solution Dist 1350000 0 9.405041721 14.88846643 1E+30
$G854 Solution Mogas 0 0 8.943378925 1E+30 0.295029623
$H$54 Solution Hi-Sev 0 1 7.161945105 1E+30 0.88412915
$1$54 Solution Dist 297197 0 16.49206725 0.36585 5.501258135
$J554 Solution Nap 0 0 9.03904438 1E+30 (.365811743
$K$54 Solution RES 171928 0 7.38682125 5.797024701 1E+30
$L$54 Solution Dist 50000 0 16.85791725 1E+30 0.36585
$M$54 Solution Nap - 125680 0 8.6732235 0.365811751 38.85937763
$N$54 Solution Nap 37500 0 10.62802083 5.018653353 8.361657718
$0%54 Solution Dist 112500 0 11.66961807 8.361657718 1E+30

Constraints

Final Shadow Constraint Allowable Allowable

Cell Name Value Price R.H. Side Increase Decrease
$U$37 Naphtha Calculated Level 217,382 40 217381.6262 15072.14214 21280.57868
$US38 LCO Calculated Level 1,363,895 0 250000 1113895.108 1E+30
$US39 Distillate & Jet Calculated L. 499,618 47 0 9551.389916 27284.87495
$US40 Butane & C4 Calculated Len 574,497 0 554498.5081 19998.92423 1E+30
$U$41 FCCN Calculated Level 1,635,582 0 1227815.549 407766.2122 1E+30
$UB42 FCCU Cap Calculated Leve 3,663,401 0 5400000 1E+30 1736598.71
US43 H-C Cap Calculated Level 644,805 -22 644805 32375.72571 21987.11927
$U$44 HOC Cap Calculated Level 150,000 0 225000 1E+30 75000
$U$45 H-Oil Feed Calculated Leve -112,500 7 -112500 28125 56250
$US46 Ares Feed Calculated Level -870,223 7 -870222.9375 108056.1121 133354.1526
$US47 VRES Feed Calculated Lev  -695,695 0 -702504.8623 6809.807694 1E+30
$U$48 VGO Feed Calculated Leve -1,726,608 0 -1852680.331 126071.9189 1E+30
$U$49 HGO Feed Calculated Leve -1,009,260 0 -2171124.8 1161864.886 1E+30
$C$52 UB Dist 810000 15 0 28943.60581 68051.50233
$D$52 UB Mogas 2700000 0 0 1196598.71 1E+30
$E$52 UB Hi-Sev 1782000 0 0 1782000 1E+30
$FE52 UB Dist 1350000 15 0 28943.60581 68051.50233
$G852 UB Mogas 1890000 0 0 1890000 1E+30
$HS$52 UB Hi-Sev 1350000 0 0 1350000 1E+30
$1852 UB Dist 483604 0 0 186406.985 1E+30
$J852 UB Nap 161201 0 0 161201.25 1E+30
$K$52 UB RES 322403 0 0 150474.1507 1E+30
$LE52 UB Dist 225682 0 0 175681.75 1E+30
$M$52 UB Nap 161201 0 0 35521.36432 1E+30
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$N$S52 UB Nap 168750 0 0 131250 1E+30
$0852 UB Dist 112500 8 0 45850.8331 37500
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Winter Gasoline Blend _ 30% ETOH 8/31/92, 10:03 AM

‘Gasoline Composition

Naphthas Oxygenates
14% - 12%

5% Reformate
19%



Summer Gasolina Blend 30% ETOH 1966 Environmentel Standands

Obj. F'n. Values 31.19 .30 2070 30.00 30.50 29.55 24,60 3145 29088 30.69 51.24 36.96 3821 38.81 18.52
{$/bbl) Variables

Reformale Reformate Relormate FCCN FCCN FCCN SR IG-1 1G-2 Alky-Poly ETOH MTBE MTBE ETBE  N-butane
Constralnt Full Heavy "LITE" Full Light Heavy  Naphtha Impoﬂ_sd Imported . Imported
Volume: LB 150000 150000 1070987 500000 250000 518000 478028 202500 227500 850000 24415 302231 291250 0 14726
Volume: UB 150000 150000 1070987 500000 250000 518000 478028 202500 227500 850000 24415 302201 281250 0 74726
FCCN )] 0 ] 809081 400196  B45T1S 0 0 0 0 1] 0 0 0 0
Refomate 185185 230769 1217030 0 1] 0 0 0 5 0 0 o 0 0 7473
Olefins 1050 750 53540 145500 - 99500 85470 7170 20250 25025 42500 1] 0 0 0 0
Aromalics 93900 130800 374845 146000 33750 312354 33462 80438 75075 34000 0 o [ 0 2018
Oxygen 0 0 0 0 1] 0 0 5850 4550 0 8301 55006 51188 0 0
MON 13110000 14175000 91033875 40350000 20200000 42113433 34806017 25447500 18110000 77435000 2172923 30827568 28687500 0 6695488
RON 14655000 15735000 101743743 46050000 23150000 47604237 35852073 20665000 21043750 78220000 2587975 35361056 32006250 ¢ 7039220
RVP 1500000 405000 8567604 3550000 2475000 1346801 5736332 2383875 16808625 6375000 561542 2357404 2193750 0 4109953
Li. Otefin Feed 0 0 ] 0 0 0 0 0 0 877500 0 2371977 1] 0 0
Benzena 1500 3000 8032 7500 3125 10360 7170 1463 1706 4250 0 ) 0 0 0
Ethanol 0 ] 0 0 0 o 0 0 0 0 24415 1] 0 0 0
Lower Bound 150,000 150,000 250,000 500,000 250,000 250,000 125000 202,500 227,500 850,000 24415 302231 281,250 1] 0
Upper Bound 2,250,000 500,000 1,500,000 4,750,000 BOO000 975000 1,853,788 450,000 350,000 1,532.488 150,033 4029875 375000 125618 250,000
Objective Function 1.644E+08
Vardables 150000 150000 1070987 500000 250000 518000 478028 292500 227500 850000 24415 302231 281250 0 T4726
Mixing Valves Benzene Aromatics  Olefins Oxygen RVP Oxygenate FCCN Tol’Xy Reformate Butane Alky Imports  Nephthas

1.00% 25.00% 8.06% 2.30% 8.50 - 607,898 1,268,000 38,508 1,370,987 74,726 850,000 520,000 695409

11.20% 23.371% 0.71% 252T% 1.38% 1567% 9.58% 12.82%

Octane Values
ROM 98 105 25 92 93 92 i 98 83 93 106 117 17 119
a5 a1 at 61 7 87 84 o 89 102 102 103

8L

L] B/3182 10°56 AR



Summer Gasolina Blend
30.15 24.07

Toluene/ Isomerate
Xylana & Cnap

38506 217382
38506 217382
0 0
0 0
0 1522
36696 3043
¢ 0

3885258 18042675
4247215 18564348

46207 2608560
0 1]
2608 3261
0 ¢

0 0

75,000 217382

38506 217382

Subtotal
5,425,525
100.00%

110 90
101 83

30% ETOH

<>,= Level Current Level Constraint In Constrafnt
Uniis/bbl
> 5,425,525 5,425,525 5425525  Volume: LB
< 6,781,806 5,425,525 6781806  Volume: UB
< 5,400,000 2,245,002 5400000 FCCN
< 4,000,000 1,640,457 4000000  Reformate
< 579,035 491,286 0.107  Olefins
< 1,356,381 1,356,381 0.250  Aromalics
> 96,691 124,805 0018  Oxygen
> 456,467,020 468,182,257 84133 MON
> 515424 875 515,424,875 95000 RON
< 46,116,863 46,116,963 8500 RVP: Max
< 1,971,197 1215477 1971197  Light Otefin Fead
< 54,255 54,255 0.010 Benzene
< 1,500,326 24415 2.300E+01  ETOH Prod.
3652806 Lower Bound Total
13657290 Upper Bound Tolal
Total Mogas {b/d} Averags Cost ($/bbl)
5,425,525 $30.30
Average cost ($/gal)
. $0T21
Total ETOH Used
2,325,225
Average Cost of Motor Fusl ($/bbl}
$36.58
Final
Octane
5
84

1986 Environmental Slandards

GIT4NYY AN.C45 ARA



Microsoft Excel 4.0 Answer Report

SAS-30.XLS

Worksheet: [PADD-5.XLW]SUMEXPC1.XLS

Report Croated: 8/31/92 10:47

Target Cell (Min)

Cell Name Original Value__Final Value

$D0%25 Objective Function Heavy 1.644E+08 1.644E+08

Adjustable Cells _
“Cell Name Original Value _ Final Value
$C$27 Variables Full 150000 150000
$D$27 Variables Heavy 150000 150000
$E$27 Variables "LITE" 1070987 1070987
$F$27 Variables Full 500000 500000
$G$27 Variables Light 250000 250000
$H$27 Variables Heavy 518000 518000
$I$27 Variables Naphtha 478028 478028
$J$27 Variables Imported 292500 292500
$K$27 Variables Imported 227500 227500
$L$27 Variables Alky-Poly 850000 850000
$M$27 Variables ETOH 24415 24415
$N$27 Varables MTBE 302231 302231
$0827 Variables imported 281250 281250
$P$27 Variables ETBE 0 0
$Q$27 Variables N-butane 74726 74726
$R$27 Variables Xylene 38506 38506
$5%$27 Variables & Cnap 217382 217382

Constraints
—Caell Name Cell Vaiue Formuia Status Siack
$VS87 > Level 5,425,525 $V§7<=8W$7 _ Not Binding - 5,425,525
$W$8 < Current Level 5,425,525 §W$8<=$Vv$8  Not Binding 1,356,381
$WE9 < Current Level 2,245,002 $W3$9<=§VE9  Not Binding 3,154,998
$W$10 < Current Level 1,640,457 $W$10<=$V$10 Not Binding 2,359,543
$W$11 < Current Level 491,286 $W$11<=$V$11_Not Binding 87,748
$W$12 < Current Level 1,356,381 $W$12<=8V$12 Binding 0
$W$13 > Current Level 124,895 $W$13>=5V$13 Not Binding 26,204
$w$§14 > Current Level 468,182,257 $W$14>=8V$14_Not Binding 444,751,801
$W$15 > Curmrent Level 515,424,875 $W$15>=8V$15 Not Binding 515,424,875
$WS16 < Cumrent Level 46,116,963 $WE16<=5v316 Binding 0
$W3S17 < Current Level 1,215,477 $W$17<=§V§17 Not Binding _ 755,720
$W3$18 < Current Level 54,255 $W$18<=$V§18 Binding 0
$W$19 < Current Level 24,415 $W§19<=$V$19 Not Binding 1,475,911
$C$21 Lower Bound Full 150,000 $C$21<=$C$27 Not Binding 150,000
$D$21 Lower Bound Heavy 150,000 $§D%$21<=3D$27 Not Binding 150,000
$E$21 Lower Bounc "LITE" 250,000 $E$21<=$E$27 Not Binding 1,891,974
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SAS-30.XLS

$F$21 Lower Bound Full 500,000 $F$21<=$F$27 Not Binding 500,000
$G3$21 Lower Bound Light 250,000 $G$21<=$G§27 Not Binding 250,000
$H$21 Lower Bound Heavy 250,000 $H$21<=$H$27 Not Binding 786,001
$1$21__ Lower Bound Naphtha 125,000 $1$21<=31$27  NotBinding- 831,055
$£J%21 Lower Bound Imported 292,500 $J$21<=85J$27 Not Binding ‘292.500
$K$21 Lower Bound Imported 227,500 $K$21<=§K$27 Not Binding 227,500
$L$21 Lower Bound Alky-Poly 850,000 $L.$21<=$L$27 Not Binding 850,000
$MS21 Lower Bound ETOH 24,415 $M$21<=EM$27 Not Bindigg 24,415
$N$21 Lower Bound MTBE 302,231 §N$21<=8N$27 Not BindingL 302,231
$0%21 Lower Bound imported 281,250 $0821<=50827 Not Binding_ 281,250
$P$21 Lower Bound ETBE 0 $P$21<=$P$27 Binding 0
$Q%21 Lower Bound N-butane 0 $Q$21<=3Q%27 Not Binding 149,453
$R$21 Lower Bound Xylene 0 $R$21<=§R$27 Not Binding 77,012
$5$21 Lower Bound & Cnap 0 $S$21<=$58$27 Not Binding 434,763
$C$22 Upper Bound Full 2,250,000 $C$22>=§C827 Not Binding 1,950,000
$08%22 Upper Bound Heavy 500,000 $D$22>=$D$27 Not Binding 200,000
$E$22 Upper Bound "LITE" 1,500,000 $E$22>=3E$27 Not Binding 641,974
$F$22 Upper Bound Full 1,750,000 $F$22>=3F$27 Not Binding 750,000
$G$22 Upper Bound Light 800,000 $G$22>=$G$27 Not Binding 300,000
$H$22 Upper Bound Heavy 975,000 $H$22>=§H$27 Not Binding 61,001
$1$22 Upper Bound Naphtha 1,953,796 $I1$22=>=81$27 Not Binding_ 997,741
$J$22 Upper Bound imported 450,000 $.$22>=§J$27 NotBinding 135,000
$K$22 Upper Bound imported 350,000 $KE22>=3K$27 WNot Binding_ 105,000
$L$22 Upper Bound Alky-Poly 1,632,486 $L$22>=5L527 Not Binding 167,514
$M322 Upper Bound ETOH 150,033 $ME22>=8M$27 Not Binding 101,203
$N$22 Upper Bound MTBE 402,975 $N$22>=§N$27 Not Binding 201,488
$0%22 Upper Bound Imported 375,000 $0$22>=§0$27 Not Binding 187,500
$P$22 Upper Bound ETBE 125,618 $P$22>=$P$27 Not Binding 125,618
$Q%$22 Upper Bound N-butane 250,000 $Q$22>=$Q$27 Not Binding 100,547
$R$22 Upper Bound Xylene 75,000 §R$22>=3R$27 Not Binding 2,012
$5%22 Upper Bound & Cnap 217382 $5%$22>=85%27 Not Binding 217382
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLWISUMEXPC1.XLS
Report Created: 8/31/92 10:48

Changing Cells
— “Final  Reduced Objective  Allowable _ Allowable
Cell Name Value Cost Coefficient Increase Decrease
$C827 Variables Full 150000 0 31.18634299 1E+30 1.84489197.
$D$27 Variables Heavy 150000 0 34.30497729 1E+30 2.515330279
$E$27 Variables "LITE" 1070987 0 29.70127904 0.40674226 0.258069181
$F$27 Variables Full 500000 0 29.99623663 1E+30 0.985477181
$G3$27 Variables Ligpt 250000 0 30.49623663 1E+30 1.811966078
$H$27 Variables Heavy 518000 0 29.54629308 0.182265251 0.594583862
$1$27 Variables Naphtha 478028 0 24.687 1.915990751 0.678659927
$J%27 Variables Imported 292500 0 31.454175 1E+30 1.008954069
$K$27 Variables imported 227500 () 29.88146625 1E+30 0.732003049
$L$27 Variables Alky-Poly 850000 0 30.687 1E+30 0.796222296
$M$27 Variables ETOH 24415 0 51.24 1E+30 22.43997441
$NE27 Variables MTBE 302231 0 36.96 1E+30 2.245307323
$08%27 Variables Imported 281250 0 38.21 1E+30 3.495307323
$P$27 Variables ETBE 0 0 38.80858421 1E+30 3.009020085
$Q$27 Variables N-butane 74726 0 18.51525 1.555717023 4.450686405
$R$27 Variables Xylene 38506 0 30.14679823 3.146491678 1.280610188
$5%27 Variables & Cnap 217382 0 24.069825 3.560944869 1E+30
Constraints
Final Shadow  Constraint Allowable Allowable
Cell Name Value Price R.H. Side Increase Decrease
$ve7 > Level 5,425,525 -32 0 26037'2'.?/695 152691.6208
$WE8 < Current Level 5,425,525 0 6781906.25 1E+30 1356381.25
$WSE9 < Current Level 2,245,002 0 5400000 1E+30 3154998.061
$WSE10 < Curmrent Level 1,640,457 0 4000000 1E+30 2359542.528
$WS$11 < Current Level 491,286 0 579034.8875 1E+30 87748.29606
$WSE12 < Current Level 1,356,381 -1 1356381.25 55335.76347 52444.29962
$W$13 > Current Level 124,895 0 98690.8653 26203.77545 1E+30
$W$14 > Current Level 468,182,257 0 0 11715227.84 1E+30
$WE15 > Current Level 515,424,875 0 0 2300659.455 2427504.006
$W$16 < Current Level 46,116,963 0 46116962.5 . 7048334.97 3004998.747
$W317 < Current Level 1,215,477 0 1971196.794 1E+30 755719.9079
$WS18 < Current Level 54,255 -54 - 54256.25 2114.540494 2231.123563
$W$19 < Current Level 24,415 0 1500326.158 1E+30 1475911.295
$C321 Lower Bound Full 150,000 -2 0 351334.9494 232873.2193
$D%21 Lower Bound Heavy 150,000 -3 0 330495.8504 193814.227
$E$21 Lower Bound "LITE" 250,000 0 0 1E+30 820986.7644
$F$21 Lower Bound Full 500,000 -1 0 291065.2043 305620.8547
$G$21 Lower Bound Light 250,000 -2 0 187636.5506 183773.982
$H$21 Lower Bound Heavy 250,000 0 0 1E+30 268000.4078
$1$21 Lower Bound Naphtha 125,000 0 ] 1E+30 353027.635
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§8S8-30.XLS

$J$21 Lower Bound Imported 292,500 -1 0 280131.8477 167500
$K$21 Lower Bound Imported 227,500 -1 0 512266.0845 122500
$L$21 Lower Bound Alky-Poly 850,000 -1 0 200130.9411 265746.8744
$M$21 Lower Bound ETOH 24,415 -22 0 77069.9278 125617.7533
$N$21 Lower Bound MTBE 302,231 -2 0 78746.42991 83088.03533
$0%21 Lower Bound Imported 281,250 -3 0 78746.4299 83088.03532
$P$21 Lower Bound ETBE 0 -3 0 72956.15481 76978.51922
$Q%21 Lower Bound N-butane 0 0 0 1E+30 74726.42487
$R$21 Lower Bound Xylene 0 0 0 1E+30 38506.02924
$5%21 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
$C$22 Upper Bound Full 2,250,000 0 0 2100000 1E+30
$D8%22 Upper Bound Heavy 500,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,500,000 0 0 429013.2356 1E+30
$F$22 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 456999.5922 1E+30
$1$22 Upper Bound Naphtha 1,953,796 0 0 1475768.627 1E+30
$J822 Upper Bound Imported 450,000 0 0 157500 1E+30
$K$22 Upper Bound Iimported 350,000 0 0 122500 1E+30
$L322 Upper Bound Alky-Poly 1,532,486 0 0 682486.25 1E+30
$M$22 Upper Bound ETOH 150,033 0 0 125617.7533 1E+30
$N$22 Upper Bound MTBE 402,975 0 0 100743.75 1E+30
$0822 Upper Bound Imported 375,000 0 0 93750 1E+30
$P$22 Upper Bound ETBE 125,618 0 0 125617.7533 1E+30
$Q8$22 Upper Bound N-butane 250,000 0 0 175273.5751 1E+30
$R$22 Upper Bound Xylene 75,000 0 0 36493.97076 1E+30
$5822 Upper Bound & Cnap 217382 4 0 131792.7757 139059.0382
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Summer Gasoline Blend

Catalytic Cracking and Hydrocracking

Naphtha
LCO
Distillate
C4

FCCN
FCCU Cap
H-C Cap
HOC Cap
H-0il Feed
Ares Feed
VRES Feed
VGO Feed
HGO Feed

LB
uB

Solution
$37,749,475

Output

Naphtha
Light Hydrocrackate
LCO
. Distillate
Butane & C4
FCCN
Ares
Vres

FCCU - VGO FCCU - HGO
Dist Mogas Hi-Sev Dist Mogas
9.25 8.65 689  9M 8.94
0.00 0.00 0.00 0.00 0.00
0.54 0.21 0.16 0.54 021
0.00 0.00 0.00 0.00 0.00
0.12 0.17 0.22 0.12 0.17
0.32 0.59 0.55 0.32 0.59
1 1 1 1 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
-0.200 -0.200 -0.200 -0.200 -0.200
-0.150 -0.150 -0.150 -0.150 -0.150
-0.650 -0.650 -0.650 0.000 0.000
0.000 0.000 0.000 -0.650 -0.650
0 0 0 0 0
810000 2700000 1782000 1350000 1890000
B10000 377649 772794 1350000 0
Capacity Utilization
b/d S
217382 FCCU 61.30%
108691 Hydrocracker 100.00%
1273194 HOC 66.67%
469569
554499
1394879
-870223
-637153

Distillation Model

Hydrocracker - VGO
Dist

Hi-Sev
7.16

0.60
0.16
0.00
0.22
0.55

16.49

0.15
-0.25
0.94
0.03
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

50000
483604

204213

Nap
9.04

1.08
-0.25
0.00
0.21
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

0
161201

0

RES

7.39

0.10
0.00
0.65
0.03

0.000
0.000

50000
322403

260168

30% ETOH

-HGO
Dist
16.86

0.15
-0.25
0.94
0.03

0.000
0.000
0.000
-0.750

50000
225682

50000



Summer Gasoline Blend

Nap
8.67

1.08
-0.25
0.00
0.21
0.00

0

1

0

0
0.000

- 0.000
0.000
-0.750

0
161201

130424

HOC
Nap
10.63

0.12
0.00
0.23
0.17
0.48
0.00
0.00
1.00
-0.750
0.000
-0.250
0.000
0.000

0
168750

37500

HOC
Dist
11.67

0.07 >
0.00 >
0.47 >
0.08 >
0.35>
0.00 <
0.00 <
1.00 <
-0.750 >
0.000 >
-0.250 >
0.000 >
0.000 >

0
112500

112500

Constraint

217,382
250,000
469,569
587,087
1,268,000
5,400,000
644,805
225,000
-112,500
-870,223
-702,505
-1,852,680
2,171,125

11,5617,3#1

4,105,248

Distiflation Model 30% ETCH



Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5.XLW]DISTC1.XLS
Report Created: 8/31/92 10:39

Target Cell (Min)

DAS-30.XLS

Page 1

Cell Name Original Value  Final Value

$A$§5 Solution $46,911,953 $37,749,475
Adjustable Cells _

Cell Name “Original Value  Final Vaiue
$C$54 Solution Dist 810000 810000
$D$54_Solution Mogas 1757401 377649
$E$54 Solution Hi-Sev 0 772794
$F$54 Solution Dist 1350000 1350000
$G§54 Solution Mogas 103199 0
$HE54 Solution Hi-Sev 0 0
$1$54 Solution Dist 245160 204213
$J854 Solution Nap 0 0
$K$54 Solution RES 50000 260168
$L$54 Solution Dist 225682 50000
$M$54 Solution Nap 123963 130424
$N$54 Solution Nap 0 37500
$0%$54 Solution Dist 112500 112500

Constraints .

“Cell Name Cell Value Formuia Status Slack
$§U$37 Naphtha Calculated Level 21_7,382 SUS37>=8Q%37 Binding - 0
$U$38 LCO Calculated Level 1,273,194 $U$38>=3Q$38 Not Bindi 1,023,194
$US39 Distillate & Jet Calculated Level 469,569 $U$39>=$Q%39 Not Bindin 469,569
$US$40 Butane & C4 Calculated Level 554,499 $U$40>=3Q%40 Bindi 0
$US41 FCCN Calculated Level 1,394,879 $US41>=$Q841 Not Bindin 167,063
$US42 FCCU Cap Calculated Level 3,310,443 $US42<=5Q%42 Not Bindi 2,089,557
$U$43 H-C Cap Calculated Level 644,805 $UB43<=3Q%43 Bindi -0
$U$44 HOC Cap Calculated Level - 150,000 $U$44<=$Q$44 Not Bindin 75,000
$U$45 H-Oil Feed Calculated Level -112,500 $U$45>=$Q%845 Bindin 0
3U$46 Ares Feed Calculated Level -870,223 §U$46>=$Q0%46 Bindi 0
$US47 VRES Feed Calculated Level -637,153 $U47>=$Q%47 Not Bindi - 65,352
$US$48 VGO Feed Calculated Level -1,427,448 $U$48>=5Q%48 Not Bindin 425,233
$U$49 HGO Feed Calculated Level -1,012,818 $U$49>=5Q%49 Not Binding_ 1,158,307
$C852 UB Dist 810000 $C$52>=3C$54 Not Binding 810000
$03%52 uB Mogas 2700000 $D$52>=%D%54 Not BindEg 1944702
$E$52_UB Hi-Sev 1782000 $E$52>=3E$54 Not Binding 236413
$F$52 UB Dist 1350000 $F$52>=%3F$54 Not Bin@g 1350000
$G$52 UB mggs 1890000 $G$52>=3G$54 Not Bindi_ng 1890000
$HE52 UB Hi-Sev 1350000 $H$52>=3H$54 Nct Binding 1350000
$1$52 UB Dist 483604 $I1552>=31$54  Not Binding 75178



DAS-30.XLS

$J$52 UB Nap

161201 $J$52>=$J854

Not Binding __ 161201

$K$52 UB RES

322403 $K$52>=FK$54

Not Binding 197934

$L$52 UB Dist

225682 $L$52>=3L554

Not Binding 125682

$M$52 UB Nap

161201 $M$52>=§M854

Not Binding 99647

$N852 UB Nap

168750 SN$52>=3NE54

Not Binding 93750

$03852 UB Dist

112500 $0852>=80854

Not Binding 112500

$C8§54 Solution Dist

810000 $C$54>=$C$51

Not Binding___ 810000

$DS54_Solution Mogas

377649 $D$54>=5D%51

Not Binding 377649

SE$54 Solution Hi-Sev

772794 SE$S4>=$EP51

Not Binding 772794

$F$54 Solution Dist

1350000 $F$54>=§F 351

Not Binding 1350000

$G$54 Solution Mogas

0 $G$54>=8G551

$HE54 Solution Hi-Sev

0 $H$54>=5H$51

$1554 Solution Dist

204213 $1$54>=81$51

$.J554 Solution Nap

0 $J$54>=5J551

$K$54 Solution RES

260168 $K$54>=5KS51

$L$54 Solution Dist

50000 $L$54>=5L$51

Binding 0
Binding 0
Not Binding 154213
Binding 0
Not Binding 210168
Binding 0

$M854 Solution Nap

130424 $M3$54>=§M851

Not Binding 130424

$N$54 Solution Nap

37500 $N$54>>=8N851

Not Binding 37500

$0854 Solution Dist

112500 $0854>=80851

Not Binding 112500
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Microsoft Excel 4.0 Sensitivity Report
Worksheet: [PADD-5.XLWIDISTC1.XLS
Report Created: 8/31/92 10:40

Changing Cells _

~ Final  Reduced Objective ~ Allowable  Allowabic

Cell Name Value Cost Coefficient Increase Decrease
$C$54 Solution Dist 810000 0 9.245041721 13.02666238 1E+30
$D$54 Solution Mogas 377649 0 8.64837861 0.294999999 1.694681012
$E$54 Solution Hi-Sev 772794 0 6.887929672 0.274 0.610176749
$F$54 Solution Dist 1350000 0 9.405041721 12.86666238 1E+30
$G$54 Solution Mogas 0 0 B8.94337861 1E+30 0.294999999
$H$54 Solution Hi-Sey 0 0 7.161929672 1E+30 0.274
$1$54 Solution Dist 204213 0 16.49206725 0.36585 5.745518254
$J854 Solution Nap 0 0 9.0390735 1E+30 0.365850001
$K$54 Solution RES 260168 0 7.386821251 6.054417085 1E+30
$L$54 Solution Dist 50000 0 16.85791725 1E+30 0.36585
$ME54 Solution Nap 130424 0 8.6732235 0.365850001 31.5480028
$N$54 Solution Nap 37500 0 10.62802083 4.245298946 6.86854874
$0854 Solution Dist 112500 0 11.66961807 6.86854874 1E+30

Constraints ‘

~ Final _Shadow Constraint ~ Allowable  Allowabio

Call Name Value Price R.H. Side Increase Decrease
$US37 Naphtha Calculated Levej 217,382 33 217381.6262 29381.7861 29812.55509
$US$38 L.CO Calculated Level 1,273,194 0 250000 1023194.032 1E+30
$U$39 Distiliate & Jet Calculated L 469,569 42 0 93465.12504 35000.71402
$US$40 Butane & Ca Calculated Ley 554,499 7 554498.5081 42643.275 68506.80099
3US41 FCCN Calculated Level 1,394,879 0 1227815549 167063.2923 1E+30
$US42 FCCU Cap Calculated Leve 3,310,443 0 5400000 1E+30 2089557.337
3U$43 H-C Cap Calculated Level 644,805 -18 644805 41553.67453 110903.981
$U$44 HOC Cap Calculated Level 150,000 0 225000 1E+30 75000
$US45 H-Oil Feed Calculated Leve -1 12,500 6 -112500 28125 56250
$US46 Ares Feed Calculated Level -870,223 7 -870222.9375 177632.1148 52600.03647
$US$47 VRES Feed Calculated Lev. -637,153 0 -702504.8623 65351 .60145 1E+30
$U$48 VGO Feed Calculated Leve -1,427 448 0 -1852680.331 425232.8195 1E+30
$U$49 HGO Feed Calculated Leve -1,012,818 0 -2171124.8 1158306.835 1E+30
$C$52 UB Dist 810000 13 0 233112.3813 7521 1.95608
$D$52 UR Mogas 2700000 0 0 2322350.908 1E+30
$E$52 UB Hi-Sev 1782000 0 0 1009206.429 1E+30
$F$52 UB Dist 1350000 13 0 233112.3813 75211.95608
$G$52 UB Mogas 1890000 0 0 1890000 1E+30
$H$52 UB Hi-Sev 1350000 0 0 1350000 1E+30
$I$52 UB Dist 483604 0 0 279390.7093 1E+30
$J852 uUB Nap 161201 0 0 161201.25 1E+30
$K$52 UB RES 322403 0 0 62234.49398 1E+30
$L$52 UB Dist 225682 0 0 175681.75 1E+30
$M$52 UB Nap 161201 0 -0 30777.29675 1E+30
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$N§52 UB Nap 168750 0 0 131250 1E+30
$0852 UB Dist 112500 7 0 112500 37500

Page 2



Summer Gasoline 5!end 30% ETOH

Gasoline Composition

Naphthas Oxygenates
13% 11%

FCCN
23%

Tol/Xy
1%

1% Reformate
25%

8/31/92, 10:54 AM



Winter Gasoline Bland
Obj. P'n. Valugs 31.18 3429 29.60 28.99 30.49 29.54
{$/bbly Varlables

Reformate Reformate Reformate FECN FCCN FCCN

Constraint Full Heavy "LITE" Full Light Heavy
Volume: LB 150000 150000 872616 500000 250000 250000
Volume: UB 150000 150000 872616 500000 250000 250000
FCCN 0 0 0 909091 490196 408163
Refomate 185185 230769 991609 0 0 0
_ Olefins 1050 750 43631 145500 99500 41250
Aromatics 93900 130800 305416 146000 33750 150750
Oxygen 0 0 0 0 0 0
MON 13110000 14175000 74172374 40350000 20200000 20325000
RON 14655000 15735000 82898536 46050000 23150000 22975000
RVP 1500000 405000 6980920 3550000 2475000 650000
Lt. Olefin Feed 0 0 0 0 0 o
Benzens 1500 3000 6545 7500 3125 5000
Ethanot 0 0 0 0 0 0
Lower Bound 150,000 150,000 250,000 500,000 250,000 250,000
Upper Bound 2,250,000 500,000 1,500,000 1,750,000 800,000 975,000
Objective Function 1.289E+08
Vartables 150000 150000 872616 500000 250000 250000
Mixing Values Benzens Aromatics Olefins . Oxygen RVP
1.00% 25.00% 9.51% 1.77% 10.50
Octane Values
RON 88 105 85 92 93 02
MON 87 85 85 81 a1 a1

40% ETOH
24.69 31.45 2988 30.69 51.24
SR 1G-1 1G-2 Aliy-Poly ETOH

Naphtha Imported Impoited
274029 292500 122500 631169 25956

274029 292500 122500 631169 25956
0 0 0 0 0

1] 0 ¢ 0 0

4110 29250 13475 31558 -0
19162 80435 40425 25247 0
0 5850 2450 ¢ 8825

20004137 25447500 10290000 57499527 2310084

20552196 28665000 11331250 58824983 2751336
3288351 2088125 1286250 4733770 596988
o - 0 0 725845 0

4110 1463 919 3156 .0

0 0 o 0 25956

125,000 202500 122,500 625,000 25,856
1,904,772 450,000 350,000 1,532,486 150,033

274029 202500 122500 631160 25956

Oxygenate FCCN Tot’Xy Reformate Bulane
353,263 1,000,000 49,005 1,172,616 213,416
8.17% 23.12% 1.13% 2T 11% 4.93%

75 98 93 83 106
73 87 84 91 8o

36.06

42513
23825869
27320673

1821978
183926
0

0

201,488
402,975

233587

Alky

631,169

14.50%

17
102

1896 Envionmenta! Slandards

38.21

MTBE
Imporied

93750
93750

0

0

0

0

17063
562500
10968750
731250

93,750
375,000

93750

Imports

415,000

8.50%

117
102

38.81 18.52

ETBE N-butane

213416
213416

0

21342

0

5762

o
19122048
20103761
11737865

COoOoOoO0QOoOOOoOOOoOO

[+
(=]

124,077 250,000

0 21318

Naphthas
491 411
11.36%

119
103

82

8/31/92, 5:32 PM



Winler Gasoline Blend
3014 2407

Toluene/ Isomerale
Xylena & Cnap

40095 217382
49085 217382
0 0
0 0
0 1522
46787 3043
0 ¢

4953677 18042675
5415169 19564346

58914 2608580
0 0
3682 3261
o 0
0 0
75,000 217382
40095 217382
Sublotal
4,326,000
100.00%
110 90
1014 83

40% ETOH
<>= Levsl Cuiment Level Constraint in Constraint
Units/bbl
> 4,326,000 4,326,000 4326000 Volume: LB
< 5,407,500 4,326,000 5407500  Volume: UB
< 5,400,000 1,807 450 5400000 FCCN
< 4,000,000 1,428,805 4000000  Reformate
< 469,082 411,596 0.#08  Oielins
< 1,081,500 1,081,500 0250  Aromatics
> 76,700 78,700 0.018  Oxygen
> 364,106,929 373,390,392 84.167 MON
> 410,070,000 410,970,000 95.000 RON
< 45,423,000 45,423,000 10.500 RVP: Max
< 1,738,051 909,771 1738051 Light Olefin Feed
< 43,260 43,260 0010 Benzene
< 1,500,326 25,956 2.300E+01 ETCH Prod.
3036194 Lower Bound Total
13606725 Upper Bound Totsl
Total Mogas (b/d) Average Cost ($/bbl)
4,326,000 $20.80
Avarage cost ($/gal)
$0.710
Total ETOH Used
2,884,000
Average Cost of Motor Fuel {$/bbi}
$38.38
Finat
Octane
95
84

1806 Environmental Standards

8131192, 5:32 PM



Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5. XLW]SUMEXPC1.XLS
Report Created: 8/31/92 17:04

Target Cell (Min)

SAW-40.XLS

Cell . Name Original Value Final Value

$D$25 Objective Function Heavy

1.289E+08 1.289E+08

Adjustable Cells

Cell Name Original Value Final Value
$C$27 Variables Full 150000 150000
$D$27 Variables Heavy 150000 150000
$E$27 Variables "LITE" 872616 872616
$F$27 Variables Fuli 500000 500000
$G$27 Variables Light 250000 250000
$H327 Variables Heavy 250000 250000
$1$27 Variables Naphtha 274029 274029
$J%27 Variables Imported 292500 292500
$K$27 Variables Imported 122500 ] 122500
$L$27 Variables Alky-Poly 631169 631169
$M$27 Variables ETOH 25956 25956
$N$27 Variables MTBE 233587 . 233587
$0827 Variables imported 93750 93750
$P$27 Variables ETBE 0 0
$Q%$27 Variables N-butane 213416 213416
$R$27 Variables Xylene 49095 498095
$8827 Variables & Cnap 217382 217382
Constraints
Cell - Name Cell Value Formula Status Slack
$VE7 > Level 4,326,000 $V§7<=$W$7  Not Binding 4,326,000
$WE8 < Current Level 4,326,000 $W$8<=§V$8  Not Binding 1,081,500
$W$9 < Curmrent Level 1,807,450 $W$9<=3V§9  Not Binding 3,592,550
$W810 < Current Level 1,428,905 $W$10<=$V$10 Not Binding 2,571,095
$W811 < Current Level 411,596 $W3$11<=3v$11 Not Binding 57,486
$W$12 < Current Level 1,081,500 $W$12<=$V$12 Binding 0
$W$13 > Current Level 76,700 $WS13>=5Vv$13 Binding 0
$W$14 > Current Level 373,390,392 $W$14>=$V814 Not Binding 354,823,466

$W$15 > Current Lovel

410,970,000 $W$15>=8V§15

Not Binding 410,970,000

$W816 < Current Level 45,423,000 $W$16<=5V816 Binding _ 0
$W317 < Cumrent Level 909,771 $W$17<=8V§17 Not Binding_ 732,106
$WS18 < Current Level 43,260 $W$H18<=5V518 Binding 0
$W$19 < Cument Level 25,956 IW$19<=$V$19 Not Binding 1,474,370
$C$21 Lower Bound Full 150,000 $C321<=$C%$27 Not Binding 150,000
$D$21 Lower Bound Heavy 150,000 $D$21<=§D$27 Not Binding 150,000
$E$21 Lower Bound "LITE" 250,000 $E$21<=3E$27 Not Binding 1,495,232
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$F$21 Lower Bound Full 500,000 $F321<=$F%27 Not Binding _ 500,000
$G$21 Lower Bound Light 250,000 $G$21<=8(G527 Not Binding 250,000
$H$21 Lower Bound Heavy 250,000 $H$21<=8H%$27 Not Binding 250,000
$1$21 Lower Bound Naphtha 125,000 $1821<=81$27 Not Binding 423,059
$J821 Lower Bound Imported 292,500 $J$21<=$J$27 Not Binding 292,500
$K$21 Lower Bound imported 122,500 $K$21<=$K$27 Not Binding 122,500
$L$21 Lower Bound Alky-Poly 625,000 $L$21<=5L$27 Not Binding 637,339
$M$21 Lower Bound ETOH 25,956 $ME21<=§M$27 Not Binding 25,956
$N$21 Lower Bound MTBE 201,488 $N$21<=3N$27 Not Binding 265,686
$0%21 Lower Bound imported 93,750 $0%21<=50%27 Not Binding 93,750
$P$21 Lower Bound ETBE 0 $P$21<=5P$27 Binding 0
$Q%21 Lower Bound N-butane 0 $Q$21<=$Q%27 Not Binding 426,831
$R$21_Lower Bound Xylene 0 $R$21<=$R$27 Not Binding 98,190
$5%21 Lower Bound & Cnap 0 $S$21<=$5%27 Not Binding 434,763
$C$22 Upper Bound Full 2,250,000 $C$22>=8C$27 Not Binding 1,950,000
$D322 Upper Bound Heavy 500,000 $D$22>=8D%27 Not Binding 200,000
$E$22 Upper Bound "LITE" 1,500,000 $E$22>=8E$27 Not Binding 245,232
$F$22 Upper Bound Full 1,750,000 $F$22>=$F$27 Not Binding 750,000
$G$22 Upper Bound Light 800,000 $G$22>=8G%$27 Not Binding 300,000
§H$22 Upper Bound Heavy 975,000 $H$22>=$H$27 Not Binding 475,000
51822  Upper Bound Naphtha 1,904,772 $1$22>=81$27 Not Binding 1,356,714
$J$22 Upper Bound Imported 450,000 $J$22>=8$J%27 Not Binding 135,000
$K$22 Upper Bound Imported 350,000 $K$22>=5K$27 Not Binding 105,000
$L822 Upper Bound Alky-Poly 1,532,486 $L$22>=8L$27 Not Binding 270,148
$MS22 Upper Bound ETOH 150,033 $M$22>=$M$27 Not Binding 08,121
$N§22 Upper Bound MTBE 402,975 $N$22>=3N$27 Not Binding 64,199
$08$22 Upper Bound Imported 375,000 $0$22>=$0%$27 Not Binding 187,500
$P$22 Upper Bound ETBE 124,077 $P$22>=$P%$27 Not Binding 124,077
$Q%22 Upper Bound N-butane 250,000 $Q$22>=$Q$27 Not Binding 176,831
$R$22 Upper Bound Xylene 75,000 $R$22>=$R$27 Not Binding 23,190
$8822 Upper Bound & Cnap 217382 $8522>=88%27 Not Binding 217382
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.0 Sensitivity Report
XLW]SUMEXPC1.XLS
wd: 8/31/92 17:05

SSW-40.XLS

Changing Cells
Final Reduced  Objective Allowable Allowable
Cell Name Value Cost Coefficient  Increase Decrease
$C$27 Variables Full 150000 0 31.17608244 1E+30 2.537155916
$0$27 Variables Heavy 150000 0 34.29369069 1E+30 3.349489374
$E%$27 Variables "LITE" 872616 0 29.69150709 0.410276535 0.899196856
$F$27 Variables Full 500000 0 29.98588986 1E+30 0.81204161
$G827 Variables Light 250000 0 30.48588986 1E+30 1.239749705
$H$27 Variables Heavy 250000 0 29.53610151 1E+30 0.599750336
$1$27 Variables Naphtha 274029 0 24687 1.93263923 0.320238224
$J827 Variables imported 292500 0 31.454175 1E+30 1.22572968
$K$27 Variables imported 122500 0 29.88146625 1E+30 1.325971959
$L$27 Variables Alky-Poly 631169 0 30.687 0.167701712 0.803140852
$M$27 Variables ETOH 25956 0 51.24 1E+30 20.58457996
$NE$27 Variables MTBE 233587 0 36.96 0.794403026 0.390211263
$08%27 Variables Imported 93750 0 38.21 1E+30 1.25
$P$27 Variables ETBE 0 0 38.80858421 1E+30 (.685284408
$Q$27 Variables N-butane 213416 0 18.51525 2.738868199 4.48935943
$R$27 Variables Xylene 49095 0 30.13687969 2.700803496 22.9720129
- $8%27 Variables & Cnap 217382 0 24.069825 4.368869845 1E+30
Constraints
Final Shadow  Constraint Allowable Allowable
Cell Name Value Price R.H. Side Increase Decrease
$VE7 > Level 4,326,000 -33 0 4706.954715 485709.7979
$wg8 < Current Level 4,326,000 0 5407500 1E+30 1081500
$W39 < Current Level 1,807,450 0 5400000 1E+30 3592549.747
$W$10 < Current Level 1,428,905 0 4000000 1E+30 2571094.734
$Ws11 < Current Level 411,596 0 469082.3875 1E+30 57486.00144
$W$12 < Cumrent Level 1,081,500 -4 1081500 1689.757437 155271.2053
$W3$13 = Current Level 76,700 2 76700.3653 482.5564611 5842.100297
$W$14 > Cumrent Level 373,390,392 0 0 9283463.116 1E+30
$W$15 > Current Level 410,970,000 0 0 3048153.946 114833.4565
$W§16 < Current Level 45,423,000 0 45423000 290227.7393 10131516.71
EW$17 < Current Level 909,771 0 1641876.727 1E+30 732105.6142
$WE18 < Current Level 43,260 -39 43260 1773.420625 337.1802779
$W$19 < Current Level 25,956 0 1500326.158 1E+30 1474370.158
$C$21 Lower Bound Full 150,000 -3 0 7178.67616 336066.9738
$0$21 Lower Bound Heavy 150,000 -3 0 5974.622478 281644.836
$E$21 Lower Bound "LITE" 250,000 0 0 1E+30 622616.1644
$F$21 Lower Bound Full 500,000 -1 0 273790.0956 29057.26958
$G$21_Lower Bound Light 250,000 -1 0 281479.599 8724.507982
$H$21 Lower Bound Heavy 250,000 -1 0 B8261.525925 273847.2525
$1$21  Lower Bound Naphtha 125,000 0 0 1E+30 149029.2793
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$J821 Lower Bound Imported 292,500 -1 0 707439.4266 71958.14147
$K$21 Lower Bound Imported 122,500 -1 0 16668.19658 227500
$L%21 Lower Bound Alky-Poly 625,000 0 0 1E+30 6169.344933
$M$21 Lower Bound ETOH 25,956 -21 0 2102.667409 17182.64793
$N$21 Lower Bound MTBE 201,488 0 0 1E+30 32099.45218
$0%21 Lower Bound Imported 93,750 -1 0 169388.0478 32099.45218
$P%21 Lower Bound ETBE 0 -1 0 196359,8097 12676.5215
$Q%21 Lower Bound N-butane 0 0 0 1E+30 213415.7202
$R$21 Lower Bound Xylene 0 0 0 1E+30 49094.9128
$5321 Lower Bound & Cnap 0 0 0 1E+30 217381.6262
$C$22 Upper Bound Full 2,250,000 0 0 2100000 1E+30
$D$22 Upper Bound Heavy 00,000 0 0 350000 1E+30
$E$22 Upper Bound "LITE" 1,500,000 0 0 627383.8356 1E+30
$F$22 Upper Bound Full 1,750,000 0 0 1250000 1E+30
$G$22 Upper Bound Light 800,000 0 0 550000 1E+30
$H$22 Upper Bound Heavy 975,000 0 0 725000 1E+30
$1$22 Upper Bound Naphtha 1,904,772 0 0 1630743.158 1E+30
$J822 Upper Bound imported 450,000 0 0 157500 1E+30
$K$22 Upper Bound Imported 350,000 0 0 227500 1E+30
$L$22 Upper Bound Alky-Poly 1,532,486 0 0 901316.9051 1E+30
$M$22 Upper Bound ETOH 150,033 0 0 124076.6158 1E+30
$N$22 Upper Bound MTBE 402,975 0 0 169388.0478 1E+30
$0822 Upper Bound Imported 375,000 0 0 281250 1E+30
$P$22 Upper Bound ETBE 124,077 0 0 124076.6158 1E+30
$Q822 Upper Bound N-butane 250,000 0 0 36584.27983 1E+30
$R$22 Upper Bound Xylene 75,000 0 0 25905.0872 © 1E+30
$8%22 Upper Bound & Cnap 217382 4 0 198489.3473 6106.318177
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Winter Gasoline Blend

Catalytic Cracking and Hydrocracking

Naphtha
LCO
Distitlate
C4

FCCN
FCCU Cap
H-C Cap
HOC Cap
H-Oit Feed
Ares Feed
VRES Feed
VGO Feed
HGO Feed

LB
uB

Solution
$40,915,277

Output

Naphtha

" Light Hydrocrackate
LCO

Distillate

Butane & C4

FCCN

Ares

Vres

Distillation Model
FCCU - VGO FCCU - HGO
Dist Mogas Hi-Sev Dist Mogas
9.24 8.64 6.88 9.40 8.94
0.00 0.00 0.00 0.00 0.00
0.54 0.1 0.16 0.54 0.21
0.00 0.00 0.00 0.00 0.00
0.12 0.17 0.22 0.12 .17
0.32 0.59 0.55 0.32 0.59
1 1 1 1 1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
-0.200 -0.200 -0.200 -0.200 -0.200
-0.150 -0.150 -0.150 -0.150 -0.150
-0.650 -0.650 -0.650 0.000 0.000
0.000 0.000 0.000 -0.650 -0.650
: 0 0 0 0 0
1350000 2700000 1782000 1350000 1350000
1350000 0 657450 1350000 0
Capacity Utilization
b/d »
217382 FCCU 62.17%
108691 Hydrocracker 94.58%
1421526 HOC 50.00%
601336
524777
1267314
-828037
-672213

Hydrocracker - VGO

Hi-Sev Dist

7.16

0.00
0.16
0.00
0.22
0.55

16.49

0.15
-0.25
0.94
0.03
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

50000
604505

405337

Nap
9.04

1.08
-0.25
0.00
0.21
0.00

0

1

0

0
0.000
-0.250
-0.750
0.000

0
201502

0

RES
7.39

0.10
0.00
0.65
0.03

-0.800
-0.200
0.000
0.000

50000
403003

185683

40% ETCH

- HGO
Dist
16.86

0.15
-0.25
0.94
0.03 -

0.000
0.000
0.000
-0.750

50000
161201

50000



Winter Gasoline Blend

Nap
8.67

1.08
-0.25
0.00
021
0.00

0

1

0

0
0.000
-0.000
0.000
-0.750

0
161201

111325

HOC
Nap
10.62

0.12
0.00
0.23
0.17
0.48
0.00
0.00
1.00
-0.750

0.000 -

-0.250
0.000
0.000

28125
140625

28125

HOC
Dist
11.67

0.07 >
0.00 >
047 >
0.08 >
0.35 >
0.00 <
0.00 <
1.00 <
-0.750 >
0.000 >
-0.250 >
0.000 >
0.000 >

28125
84375

84375

Constraint

217,382
250,000
601,336
524,777
1,000,000
5,400,000
806,006
225,000
-112,500
-828,037
-673,393
-1,784,879
2,053,612

11,098,412

4,232,296

Distiliation Model

40% ETOH



4.0 Answer Report
5. XLWIDISTC1.XLS
- 8/31/92 17:15

Target Cell (Min)

DAW-40.XLS

Page 1

Cell Name Original Value Final Value

JAE55 Solution $40,915,288 $40,915,277
Adjustable Cells

Call Name Original Value Final Value
$C$54 Solution Dist 1350000 1350000
$D$54 _Solution Mogas 0 0
$E$54 Solution Hi-Sev 657450 657450
$F354 Solution Dist 1350000 1350000
$G$54_Solution Mogas 0 0
$HE54 Solution Hi-Sev 0 0
$1$54 Solution Dist 405337 405337
$J$54 Solution Nap 0 0
$K$54 Solution RES 195684 195683
$L$54 Solution Dist 50000 50000
$M354 Solution Nap . 111325 111325
$N354 Solution Nap 28125 28125
$0854 Solution Dist 84375 84375

Constraints :

Cell Name Cell Value Formula Status Slack
$U$37 Naphtha Calculated Level 217,382 $U$37>=8$Q$37 Binding 0
$US$38 LCO Calculated | evel 1,421,526 $U$38>=3Q%$38 Not Bindigg 1,171,526
$US$39 Distillate & Jet Calculated Level 601,336 $UE39>=3Q$39 Not Bindi 601,336
$U$S40 Butane & C4 Calculated Level 524,777 $U$40>=3Q840 Binding 0
$US41 FCCN Calculated Level 1,267,314 $U$41>=8Q841 Not Binding 267,314
$US42 FCCU Cap Calculated Level 3,357,450 $U$42<=5Q3$42 Not Binding 2,042,550
$U$43 H-C Cap Calculated Level 762,346 $U$43<=5Q%43 Not Binding 43,660
$U$44 HOC Cap Calculated Level 112,500 $U$44<=5Q%44 Not Bindiﬂg 112,500
$US45 H-Qil Feed Calculated Level -84,375 $U$45>=5Q%45 Not Binding 28,125
$US46 Ares Feed Calculated Level -828,037 $U$46>=9Q$46 Binding 0
3US47 VRES Feed Calculated Level -672,213 $US47>=5Q%47 Not Binding 1,180
$US48 VGO Feed Calculated Level -1,608,845 $U$48>=83Q%48 Not Bindi 176,033
$US$49 HGO Feed Calculated Level . =598,494 $U$49>=5Q%49 Not Bindirg 1,055,118
$CE52 UB Dist 1350000 $C$52>=$C354 Not Binding 1350000
$D$52 UB Mogas 2700000 $D$52>=3D%$54 Not Bindillg 2700000
$E$52 UB Hi-Sev 1782000 $E$52>=3E$54 Not Binditg 467100
$F$52 UB Dist 1350000 $F$52>=5F$54 Not Binding 1350000
$G$52 UB Mogas 1350000 $G$52>=3G%$54 Not Binding 1350000
$H$52 UB Hi-Sev 810000 $§H$52>=31H$54 Not Binding 810000
31$52 UB Dist 604505 $1$52>=91$54 Not Binding 206169



DAWA40.XLS

$J$52 UB Nap 201502 $J$52>=8J$54 Not Binding 201502
$K$52 UB RES 403003 $K$52>=3K$54 Not Binding 11636
$L$52 UB Dist 161201 $L$52>=§L$54 Not Binding 61201
$M$52 UB Nap 161201 $M$52>=$M$54 Not Binding 61450
$N$52 UB Nap 140625 $N$52>=§N$54 Not Binding 84375
$0852 UB Dist 84375 $0$52>=80$54 Not Binding 84375
$C3$54 Solution Dist 1350000 $C$54>=5C$51 Not Binding 1350000
$D$54 Solution Mogas 0 $D$54>=$0$51 Binding 0
$E$54 Solution Hi-Sev 657450 $E$54>=$ES51 Not Binding 657450
$F$54 Solution Dist 1350000 $F$54>=3F$51 Not Binding 1350000
$G$54 Solution Mogas 0 $G$54>=$G$51 Binding 0
$H$54 Solution Hi-Sev 0 $H$54>=§H$51 Binding 0
$1$54 Solution Dist 405337 $1$54>=$1$51  Not Binding 355337
$J$54 Solution Nap 0 $J$54>=$J851 _ Binding 0
$K854 Solution RES 195683 $K$54>=§K$51 Not Binding 145683
$L$54 Solution Dist 50000 $L$54>=$L$51 _Binding 0
$M$54 Solution Nap 111325 $M$54>=§M$51_Not Binding 111325
$N854 Solution Nap 28125 $N$54>=§N$51_Binding 0
$0854 Solution Dist 84375 $0854>=808$51 Not Binding 56250

Page 2



.0 Sensitivity Report
S XLWIDISTC1.XLS
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Changing Celis

Final Reduced , Objective Aliowable  Allowable

Cell Name Value Cost Coefficient Increase Decrease
$C3$54 Solution Dist 1350000 0 9.241730754 3.138507057 1E+30
$D$54 Solution Mogas 0 2 8.5642300963 1E+30 1.967665969
$ES$54 Solution Hi-Sev 657450 0 6.882259642 0.274000654 2.618952757
$F$54 Solution Dist 1350000 0 '9.401730754 2.978507057 1E+30
$G$54 Solution Mogas 0 2 8.937269449 1E+30 2.262645744
$HE54 Solution Hi-Sev 0 0 7.156260312 1E+30 0.274000604
$1$54 Solution Dist 405337 0 16.49206725 0.365850001 1.179140658
$J$54 Solution Nap 0 0 9.03904438 1E+30 0.365828286
$K$54 Solution RES 195683 0 7.38682125 7.707415567 4.205572936
$L$54 Solution Dist 50000 0 16.85791725 - 1E+30 0.365850001
$M$54 Solution Nap 111325 0 8.6732235 0.365828317 9.397717472
$NS54 Solution Nap 28125 1 10.62305438 1E+30 0.686838263
$0%$54 Solution Dist 84375 0 11.6659967 0.795158969 1E+30

Constraints

Final Shadow  Constraint Allowable Allowable

Cell Name Value Price R.H. Side = Increase Decrease
$U$37 Naphtha Calculated Level 217,382 8 217381.6262 31323.93863 102025.3398
$US38 LCO Calculated Level 1,421,526 0 250000 1171526.364 1E+30
$U$39 Distillate & Jet Calculated L 601,336 21 0 3415.149467 257511.1253
$US40 Butane & C4 Calculated Lev 524,777 24 524776.7921 2554.039302 44805.1274
$US41 FCCN Calculated Level 1,267,314 0 1000000 267313.8196 1E+30
$US42 FCCU Cap Calculated Leve 3,357,450 0 5400000 1E+30 2042550.056
$U843 H-C Cap Calculated Level 762,346 0 806006.25 1E+30 43660.28832
$US44 HOC Cap Calculated Level 112,500 0 225000 1E+30 112500
$US45 H-Oil Feed Calculated Leve  -84,375 0 -112500 28125 1E+30
$US46 Ares Feed Calculated Level -828,037 10  -828036.75 27030.25505 164772.5221
$US$47 VRES Feed Calculated Lev: -672,213 0 -673393.1118 1179.661072 1E+30
$US48 VGO Feed Calculated Leve -1,608,845 0 -1784878.606 176033.3355 1E+30
$U349 HGO Feed Calculated Leve -998,494 0 -2053612.4 1055118.324 1E+30
$C852 UB Dist 1350000 3 0 14174.52321 601951.9357
$D$52 UB Mogas - 2700000 0 0 2700000 1E+30
$E$52 UB Hi-Sev 1782000 0 0 1124550.056 1E+30
$F$52 UB Dist 1350000 3 0 14174.52321 601951.9357
$G$52 UB Mogas 1350000 0 0 1350000 1E+30
$H$52 UB Hi-Sev 810000 0 0 810000 1E+30
$1$52 UB Dist 604505 0 0 199167.6122 1E+30
$852 UB Nap 201502 0 0 201501.5625 1E+30
$K$52 UB RES 403003 0 0 207319.6736 1E+30
$L352 UB Dist 161201 0 0 111201.25 1E+30
$MS$52 UB Nap 161201 0 0 49875.81501 1E+30
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$NE52 UB Nap 140625 0 0 112500 1E+30
$0852 UB Dist 84375 1 0 56250 23108.12362
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Microgoft Excel 4.0 Answer Report
Worksheet: [PADD-6XLW]SUMEXPC1.XLS
Raport Created: 8/22/92 14:15

Targat Cell (Min)
Cell Name Original Value Final Value
SD$25 Objective Function Hei ~ 1.2856+08 1,285E+08

Adjustable Cells
Cell  Narne Original Value Finsl Valua
$C$27 Variables Ful 150000 160000
$D827 Variables Hea 150000 130000
SES27 Variables “LITE" 463411 463428
$F$27 Variables Ful 500000 500000
$GS527 Variables Light 250000 280000
$HS$27 Varlables Hea\g 558088 856073
81827 Variables Naphthe 303588 303877
$J$27 Variables Imported 292500 292500
$KS27 Variables Imported 122600 122500
$L827 Variables Alky-Poly 625000 625000
$M$27 Variabies ETOM 25956 25956
$N$27 Varablag MTBE 201487 201488
80827 Variables imported 83750 83750
$P827 Variables ETRE 124077 124077
$Q3527 Vanabias N-butane 247054 247085
SR$27 Variables Xylene 2811 2816
$8$27 Variables & Cnap 217382 217382
Constraints

Cell Name Cell Valua Formula Status Slack

V87 > Level 4,326,000 SV§7<=3W§7 Not Bindin 4,326,000
$WS8 < Current Level 4,326,000 $WHs<=3V$3 Net Bindi 1,081,500
SWS8 < Current Level 2,307,181 SWSo<=$V$9 Not Bindi 3,092,839
$W$10 < Current Level 867,283 $W$S10<=8V$10 Not Bindi 3,032,717

SW$11 < Current Level 441,780 SWSH1<=8V§11_ Not Binding 27,303
$W$12 < Current Level 1,081,500 $W$12<=§V$12 " Bindin 0
SW$13 > Current Leve! 80,338 §WS$13>=8VE13 Not Bind 13,638
$W§14 > Current Lavel __372,967,513 SW§14>=§V$14 Not Bindi 365,246,345

SWS$16 > Current Level 410,670,000 $WS15>=$V$15 Not Binding_410,570.000
BW816 < Current Lavel 45,423,000 $WS16<=8VS16 Binding [1]
$WS$17 < Current Level 862,385 $W$17<=SVS17_Not Binding ___ 777,440
$WS18 < Current Lovel 43,260 SWS18<=$VE18 Bindi 0
$WS19 < Current Level 78,646 SW319<=9V519_ Not Bindi 1,421,680
$CS21_Lower Bound Full 150,000 'scsz'1<=scs2""‘_—ng_"‘—7 Not Binding 150,000
. 80821 Lower Bound Heavy 150,000 $0821<=80%27 Not Binding 150,000
$E521 Lower Bound "LITE" 250,000 $E$21<=3E$27 Not Binding 676,856
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$F$21_Lower Bound Ful 500,000 $F$21<=$F$27 — Not Binding 500,000
$G$21 Lower Bound Light 250,000 $G821<=8G$27 Not Bindi 250,000
$H321 Lower Bound H 250,000 $HE21<=$H$27  Not Bindin 862,145
§1$21  Lower Bound Naphtha 125,000 $I$21<=8I1$27  Not Bindi 482,954
$J821 Lower Bound Importad 292,500 §J$21<=5.827 _ Net Binding 282,500
$K$21 Lower Bound imported 122,500 SK$21<=gK$27 Not Bindin 122,500
8LE521 Lower Bound Alky-Poh 625,000 $L521«=5L827 Not Bindl 25,000
SMS21 |ower Bound ETOH 25,855 SME1<=5M227 Not Bindi 25,956
SN$21 Lower Bound MTBE 201,488 SN$21«=ENS27  Not Bindi 201,488
80821 Lower Bound imponted 83,750 $08§21<=80827 Not Bindi 83,750
S5P$21_Lower Bound ETRE 0 $P$21<=§P§27 Not Binding 248,153
5Q821_Lower Bound N-butane 0 $Q$21<=8Q827 Not Binding 494,100
$R$21 Lower SRS$21_Lower Bound Xylene 0 SR$21<=8R$27 Noi Binding 5,632
‘sssm Lower Bound & Cnap 0 $8821<=8S827 Not Binding 434,763
y_ggr Bound Full 2,250,000 $C$22>'SC$27 Not Blnd' 1,950,000
SD522 Upper Bound Hea 500,000 SD$22>=‘:DS27 Not Bindlng 200,000
$ES22 Upper Bound "LITE" 1,500,000 SES22>=$E$27  Not Binding . 573,144
$F$22 Upper Bound Full 1,760,000 $r$22>=8F327 Not Binding _ 750,000
$G$22 Upper Round Liaht 800,000 $G$22>=8G827 Not Bindi 300,000
$H$22 Upper Bound Haa 976.000 $HS22>=5H$27 Not t Binding 137,145
$1$22 Upper Bound Naphtha 1,804,772 S1322>=5I927 Not Binding 1 286,818
$J822 Upper Bound imported 450,000 $U$22>=8)527 Not Binding 135 000
$K$22 Upper Bound imported 350,000 $K$22>u5K$27 _Not Binding 105,000
$L822 Upper Bound Alky-Poh 1,532,486 SL$22==$L$27 Nct Binding 282,488
- SM$22 Upper Bound ETOH 150,033 $M$22>=§M$37 Not Binding 98,121
SNS22 Upper Bound MTEE 402,975 §N$22>=3N827 Bindi 0
$0%$22 Upper Bound Imported 375,000 $0$22>=80827 _Not Binding 187,500
$P$22 Upper Bound ETBE 124,077 §P$22>=8P%27 _ Not Bindi 124,077
$Q$22 Upper Bound N-butane _.250.000 $Q$22>=5Q327 Not Bindi 244,109
SR322 Upper Bound Xylane 75,000 $R$22>=3RS27 _Not Binding 69,368
$8322 Upper Bound & Cnap 217382 §88295=98$27  Not Binding 217382
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Microsoft Excel 4.0 Answer Report
Worksheet: [PADD-5.XLW]SUMEXPC1.XLS
Report Created: 8/22/92 16:06

Target Cell (Min)
Cell Name Original Vali Final Value
80825 Objective Function He: __ 1.272E+08 1.272E+08

Adjustable Ceils

Original

Cell Name Value  Final Value

SCS27 Variables Full 150000 150000

$D$27_Varlables Heavy 180000 150000

SES27 Varlables "LITE® 284836 294836

$F$27 Variables Ful 500000 500000
 $G327 Variables Uight 250000 250000
. §HS27 Variables Heavy 581991 581891

§

1827 Variables Naphtha 367746 367746
$J527 Varlables Imported 292500 292500
SKE2

SKS27 Variables Imported 122500 122500

$L827 Variables Aliy-Poly 625000 - 625000

$M$27 Variables ETOH 150033 150033

$N$27 Variables MTEE 201488 201488

$O$27 Variables Impofied 83750 93750

-$P$§27 Variables ETBE 124077 124077

50827 Variabies N-butane 204589 204509

$R$27 Variables Xylene 0 0

$8327 Variables & Cnap 217382 217382

Constraints

Cell_ Name Cell Value Formula Status  Slack
$V87 > Level 4,326,000 §V37<=3WS7  Not Binding 4,326,000
SWE8 <« Current Level 326,000 SW38<=8VE88  Not Bindi 1,081,600
SW$8 <« Current Level 2,349,477 SWS0<=gVEE  Not Bindi 3.050,523
SWS10 < Current Level 771,569 SWS10<=8V$10 Nol Binding 3,298,431
SW$11 < Current Level 438,588 $W$11<=5V311 Noi Bindig 30,494
$W$12 < Current Level 1,038,790 SWS12<x$Vv812 Not Bindiﬂ 42,710
$W$13 > Current Level . 132,524 SW$13>=8V313 Not Bindi 55,824
SWE14 > Current Lovel 372,362,625 $WS14>=8V314 Not Binding 355,851,233

"$W$15 > Current Level 410,870,000 $W$15>=$vS15_Not Binding 410,570,000
SWE16 < Current Level 45,423,000 $W$16<=$VE16 Binding 0
SWS17 < Current Level 962,385 §W$17<=§VE17 . Not Binding 806,778
SW818 < Current Level 43,280 $WS18<=$V$18 Bindi 0
SWS19 < Cutrent Level i 202,723 BW$18<=8V$19 Not Binding  1.297,603
$C$21 Lower Bound Full 150,000 $CS21«=§CS27 Not Binding 150,000
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$D3$21 Lower Bound

150,000 $D521<25D$27 Not Binding

150,000

$E$21 Lower Bound “LITE"
$F$21 Lower Bound Full
$GE21 Lower Bound Light
§H321 Lower Bound Hea
$1$21 Lower Bound Naphtha
$J521 Lower Bound |

$KS21 Lower Bound | ed
§L821 Lower Bound Alky-Poh
$MS21 Lower Bound ETOH
$N$21 Lower Bound MTBE
$0821 Lower Bound imported
$P821 Lower Bound ETBE
$Q821 Lower Bound N-butane

250,000 SES21<=8ES27 _ Not Binding

339,872

500,000 $FE21<=$F827  Not Bindi
250,000 $G6821<=8GS27 Not Bindi
250,000 $H$21<=3H$27 Not Bindi
125,000 $1$21<=§I1€27  Not Bindi
292,500 $J$21<=$J827 _ Not Binding

500,000
250,000
813,882
610,491
292,500

122,500 $KE21<=$KS27 Not Binding

122,500

826,000 SLE21<=$L827 _ Not Binding

625,000

25,956 SM$21<=5M827_Not Binding.

274,108

201,488 SNS21<=8N$27 Not Binding

201,488

93,760 $0321<=80827 Not Bindl
0 $P$21<=8P327 _Not Binding

93,750
248,153

0 $Q$21<=§Q827 Not Binding ___ 409,198

0

$RE21 Lower Bound Xylone 0 $RE21<=8RS27 Binding
$5%21 Lower Bound & C 0 $5821<=8S827 Not Bindi

$C$22 Upper Bound Full
30822 Upper Bound Hea
$E$22 Upper Bound "LITE"

434,763

2,250,000 $C$22»=8C3$27 Not Binding __ 1,850,000

500,000 $D$22»=3D$27 Not Bind!
1,500,000 $ES22>=8E827 Not Bindin

§r$22 Upper Bound Full
$(%22 Upper Bound Light

$HE22 U Bound Hea

$1$22 Upper Bound Naphtha
$J822 Lipper Bound | od
$K$22 Upper Bound imported
5L.822 Upper Bound Alky-Poh
' SMS22_Upper Bound ETOH

1,750,000 SF$22>=8F 827 _ Not Binding

200,000
910,128
780,000

800,000 $G322>=8G$27 Not Bindi
875,000 $H522>=8H$27 _Not Bindi
1,904,772 $I$22>=$1$27  Not Bindi

450,000 8J$22>=8)$27  Not Binding

300,000
188,982
1,169.281 -
135,000

350,000 SKS22>=$K527_Not Binding

108,000

1,532,486 SL822>=3L827  Not Bindi
150,033 $MS22»=8MS27 Not Bindi

$N$22 Upper Bound MTBE
- 830822 Upper Bound imported
$P$22 Upper Bound ETBE
$Q822 Upper Bound N-butank
$R$22 Uppar Bound Xylene
$8$22 Upper Bound & Cnap

402,975 $NS22»=8NS27 _Binding

282,486
150,023
0

375,000 $0§22>=30827 Not Bindi

124,077 $P$22>=8P§27__Not Binding_

187,500
124,077

250,000 $Q3522>=30327 Not Binding

169,198

75,000 $R$22>=8R$27 Not Bingi
217382 $S8225=8S527 Not Binding

75,000
217382
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